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I. Theory part what I have given already will b suffici nt *No Head braking for this paper.

II' Regarding RT Interpretation-please do keep look of RT film . I will giv you weld defect films will be
useful for Exam

II. Regarding Multiple Choices. Please do not presume as easy. Finding is that whicl is critical one many
fail in it/so I advise you to study Radiography Basics not safety Be thorough with ASNT Level I part Hope
you are having good book. If need will give a very good easy reference o e,

IV. Fracture Analysis will be easy one. Dealt in class in detail nothing to worr.y in it. Time you will save in
Exam which can be used for other parts. Will be having sufficient pieces

V. Engineering drawing- Easy one. Simple thing BS EN22553 & AWS 699 .Read machine drawings
pump/vessels etc.Basically being Engineer in Profession will be not much head-ache.

VL. Scrutiny of NDT Reports do colle t different type ot f rms filled ones by different Inspection agency
like SGS/AMYSCO /NDTCCS in the following NDT methods RT/MT./PT UT Even though it looks
simple in this also people fail. Only thing utmo t care to find missing essential elements which is
mandatory in an Inspection Report Main thing you have to read the Instruction sheet. It will state not to
accept or reject etc. you should be aware that signature date stamping/project name/contract no etc should
be n a report fairly they will highlight in the class. As a Senior Inspector this part one should know.

VII Densitometry Calibration Please do practice by taking Densitometer strip. This will be with any
NDT agency. If need I will give my Density strip for this purpose. Simple thing people do fail in this
exam too.

VIIT 1QI Sensttivity Calculation. Do some problem solving one which is available in ASNT Radiography
level I book Here refer to the given comparison I DIN /AFNOR/ASTM/ Material used for sensitivity
calculation shall be same material ie. S means pentameters will be cs not Al .In exam you will find such
Question. Do calculation say what is the wire dia to be seen etc but in comment column state that
Pentameters shall be of the same material of the object.

IX Vivait1s a formal one but be prepared a a elding professional sure the examiner will ask job related
questions Wish that this will give a pi ture about exam It takes almost 8 hours.
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1 Question: - subject will be related to supervision of weld'ng

inspectors or to safety matters
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In an engineering fabrication industry the last activity in the sequence of manufacture

is load out or dispatch. This activity cannot be initiated unless the product is signed off

As a matter of fact signing the product off is assurance of quality which is authenticated

by a technically competent person such as “Senior Welding Inspector” who makes sure that
complete manufacturing of product has been carried out in accordance with applicable
standard and sound engineering practi es,

However before signing the documents he should make enquiry which can give him the in sites in
the past while product was being manufactured. uestions can be as followed,

1. What was the repair rate during production?

2. Whether any concessions or waiver were given, if yes why?

3. How were the weather conditions?

4. Whether there were any safety issues, fatalities, major accidents / incidents etc?
5. Whether there were any labour problems?

Further to this he can start reviewing of documents and he should make sure that he attaches the following
documents as a minimum.

1. Quality control plan - ensure all stages are complete and signed off

2. Inspection check list ensure all the stage are completed and singed off

3. Verify material certificates such as maill test certificates etc.

4. Verify the following procedures whi h are to be attached have all been approved
A. Welding

B.Repair

C. NDT

D.PWHT

E Hardness

F.PMI

G.Hydro test

H.Coating

5. Verify the qualification levels and validity of the welders and NDT personnel

6. Verify the inspection reports of following disciplines and ensure that they cover all
appropriate joints and structure
A.Visual B.NDT C.Dimensional control etc.

7. Verify the calibration certificat s of equipments and instruments such as pressure gauge,
welding machines etc,

8. Verify hardness test reports
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9. Verify PMI reports

10. Verify PWHT reports

11. Verify hydro test reports

12. Verify As-built drawings are completed

13. Verify weld maps are available for traceability

14. Verify nameplate, rubbing details are available when applicable
15. Verify the concession request, site query etc,

16. Verify permit to work

17. Verify painting and coating inspection reports

As a part of his own inspection he may be obliged to witness final hydro test, visual inspection
of completed parts. As a matter of quality assurance he may view some radiographs at random'
and may even conduct radiographic audit.

. EF :

uality Assurance

All the planned and systematic actions and activities required too provide an adequate level
of Confidence in a product.

What is wanted? -
Quality Control:

The operational techniques and activities used to fulfill quality. What must be done/controlled
in order achieve what is wanted.

In-Process Inspection:

Inspection & surveillance carried out during production.

Non - ompliance:

A written report, that states that a clause or instruction in the contract documents, code or
Standard cannot be, or was not met.

Concession:

An agreed deviation (with the customer) from a pre-agreed path, or specification

Inspection Specification:

A document containing, or referring to all information required in the level of inspection for a
product.

Certificate of Conformance:

A signed certificate, declaring that a product has been produced in accordance with a
specification

Defect:

A welding imperfection that falls outside of a level of acceptance in an applied standard
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Minor Defect:
Unlikely to cause failure of the product

Major Defect:
Likely to cause failure, but small risk of loss of life.

Critical Defect:
Extremely likely to cause failure, with high risk of loss of life.
Audit Compliance:

It determines quality system complies with the applicable quality control procedures.

aterial Specification:

The specification applicable to a raw material which is used in the fabrication of a product.
. T

Basic difference between lamination and lap is that lamination is a sub-surface discontinuity
and lap is surface discontinuity

Lamination: In the steel mills the molten steel is poured into moulds to form ingots. While
the solidification is taking place huge amounts of gases may remain trapped inside the
solidified steel. This ingot when rolled, the gas po kets inside gets flattened in the form of
lamination. This discontinuity adversely affects through thickness strength of the steel and is
not traceable by MPI or RT. The only way to detect lamination is by UT. This discontinuity
may also contribute to lamellar tearmg mn thick sections.

Laps: Laps are basically chunks of metal that has flown from the desired profile during
operations such as hot forming. This chunk of material is connected to the base metal at
some location and overhanging portion of the chunk simply lies on the metal without being
the homogeneous part of it. As it is surface defect it can be found visually and can be
confirmed by MPI.

4. It has come to your attention that the Morale of your inspection team appears to be low?
A. What could you have observed to determine this?

Low morale can be identified by the following symptoms
1. High rate of absenteeism

2. Sluggish response to the system

3. Casual approach towards the work

4. Negligence (poor record keeping, not inspe ting the weld etc.) 5 Complaints from the
client/ TPA

B.What would occur if this was not rectified quickly?

Low Morale may be result in the following
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1. Lack of control over production activities from quality point of view

2. Highest rejection rate by client / TPA

3. Substandard work output

4. Delay in work schedule

5. Lack of credibility to the organization

C. What could you do to lift low morale?

Observing all above, it is imperative that lifting the low morale, this can be done as follows

1. Arrange the meeting of your entire sub coordinates staff for discussion on the subject
matter

2. From their response you can form a collective opinion for low morale

3. Further to this you may have private discussion with each to solve his problems. This
Problem is then sorted out as general problem and individual problems

As regard to the personal problems you can assure the team that you will do every thing
Possible in your capacity to rectify it. It should be brought to the attention of the
employees in Gentle but firm manner that their individual problem must not affect the
morale and you will try to seek company’s help for his personal problem also. These they
should be noticed that the effect of high morale will reflect in good salary rise, better
facilities etc. If low morale continues then the management will be obliged warning letters,
demotions and in worst case termination also.

5. You suspect that a radiographic team _under supervision of your inspector has radio graphed
the same weld seam and only changing the lead letters?

A. What would be your initial course of action? Or what action would you take to confirm this?
B. If your Suspicion is proved to be correct, what would be your further course of action?

Or
What action would you take upon your conformation?

1. Review and compare all films for similarity, welds comparing by profile or by any
parentmetal marks.

2. Physically inspect three or four joints to random mark with correct identification number
and take new radiographs by using new radiographic crew.

3. Evaluate the new radiographs and compare with the previous taken radiographs of the
respective joints

B. The outcome of this investigation could be of two types
1. Rare case of duplication.
2. Occurrence of duplicate in many cases

The former case it is most likely to be a human error, hence the matter can be resolved by
making NDT supervisor aware of facts.
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The later case is an action performed to help somebody’s interest, which is obviously a
set back to the quality Following proposal can be made as disciplinary action.

1. Inform the occurrence to the higher authorities or supervisor and produce objective
evidence.

2. Identify the crew which has taken with wrong identification.

3. Raise and NCR

4. Arrange to remove and replace the crew immediately.

5. Arrange to reshoot all joints by using new crew.

6. Establish a proper monitoring system to avoid re-occurrence of such problems.
7. Arrange for closing out the NCR.

A meeting of all inspectors to be conducated and they should be issued a strong warning
letter to improve the level of their performance to avoid such incident in future

6. Course of investigation for vessel rupture with loud bang?

Based on the above information one can construe the failure must be catastrophic in
nature, which means the mode of failure is to be brittle. However there could be more than
one mode of failure. The initiation could be the fatigue mode followed by brittle. It is
advisable to do the visual inspection of exposed surface to find out the mode of failure. If
the failure found be brittle in nature the following will be the symptoms.

1. Rough and crystalline surface

2. The chevron mark having V shaped p inting towards the point of initiation.

3. Smooth surface having dull texture

4. Half round crescent or beach marks.

It is also important to note whether the initiation of rupture is in weld/HAZ or in the base
metal then one can investigate the following.

f he Base Metal

1. Chemical compostion and physical properties certificates supplied by manufacture
(material test certificates)

2. Heat treatment records and lab test report if any

3. Hardness of the base metal and thickness in the rupture zone.
4. Suitability of material for the given service condition.

If the Weld/HAZ

1. Check the WPS used for welding.

2. Visual inspection reports and weld logs.

3. Radiographic reports

4. Heat treatment records

S. Hardness reports.
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Based on the outcome of the above investigation the reason of the failure can be judged.

7. You have over heard a conversation suggestion that a third party inspector who is under
your charge has been aliowing repairs of cracks to be made with out reporting them to QA/QC
department

. at would be your course of action?
B.If this is found to be correct what would be your course of action?

1. The senior welding inspector should go personally to the job site try to establish facts in
a diplomatic way.

2. Once the facts are established and it is been proved beyond any reasonable doubts,
then the prevention action should be taken in such a way that it will eliminate further
occurrence of such events but will not break any relation. For the sake of disciplinary
measures first, this should be discussed with TPI and may be questioned about his
action and omissions. It is imperative that he must be made aware of the fact that you
are aware of his omission. A meeting should be conducted for inspectors and they should
be made alert against such instance and they should be instructed to report such
occurrence if found, immediately to QA/QC department. A strong letter may be drafted
and circulated to the higher management about the omission of TPI for their information
and action.
8. What is transition joint?
What are the problems occur during welding of a transition joint?

ere corrosion will occur in transition joint
A transition joint is a joint between different thickness and dissimilar metals.
Transition joints could be of two categories
Different base metals
Different thicknes

Assuming that the transition joint in this discussion complied with both of the above
two categories. Following care should be taken during welding.

A.Different base metal:

1. Proper selection of electrode to avoid dilution of the weld metal
2. Proper selection of current range and polarity type of current
3. Back purging required, if any

4. Cleanliness

S. Pre-heat, PWHT

6 Welding process

B.Different thickness:
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1. The thicker member should be gradually tapered off to match the thickness of
thinner member such that said tap r will not exceed 1.4

2. The completed weld should be blended in such a way that it will follow the gradual
transition

3. Proper heat treatment should be chosen taking consideration of thickness of thicker
member]

On steels, the HAZ of the weld tends to be more brittle i.e. it has lower notch toughness,
than the actual weld metal The HAZ area is therefore more prone to cracking especially
when hydrogen is induced, although it must be noted that the tensile strength of the HAZ
is normally high in comparison with the weld and parent material. Unfortunately if a fusion
welding process is being used then the HAZ cannot be eliminated.
P oblems occur during wel " g a transition joint
1. Consumable selection.
2. Hot cracking due to thermal expansion of steel.
3 Cold cracking due to uneven expansion and contraction of thick and thin member

. EL T
It is a step like crack occurring in the parent plat or HAZ of steels with poor through
thickness ductility, where the fusion boundary of the weld is parallel with plate surface It is
usually associated with restrained joints on corner, tee or fillet welds joining thick plate.

E

A.Poor through thickness ductility
B.Non-metallic inclusion in the direction of rolling
C.Restrained joint
D.Through thickness stresses
E.High sulphur content
F.Presence of hydrogen
N
A.Modify Joint design
B.Control restraint
C.Use forged products for critical work

D.Grind the parent metal and fill with ductile weld metal. A buttering layer of high ductility
weld metal may be deposited where the vertical member is to be welded.

E.Asses the through thickness ductility by short tensile test
F.Inspe t the plate for non metallic inclusions

G.Carry out full chemical analysis to make sure sulphur is less than 0.05%
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Solidification cracking is a hot cracking mechanism that caused during solidification
of weld in ferritic steels , containing high sulphur content. During welding sulphur in the
plate may be remelted and will fuse with iron to form iron sulphide (FeS). These Iron-
sulphides are low melting point impurities, so that collect around the grain Boundaries,
which are under great stress due to the action of contractional forces. The bonding
between the grains may now be insufficient to maintain cohesion and cracks Will result
running through the length of the weld centreline.
Causes
A.High sulphur content
B.High dilution process o
C.High carbon content in weld metal
D.High contractional stresses

ontrol

A.Control the sulphur content
B.Use low dilution process : -
C.Use consumables with high manganese
D.Keep Manganese - sulphide* carbon ratio as low as possible
E.Minimise restraints

. ed ecay "Tea'mn ackit " aister‘tic °  ss 1
Solidification cracking is a hot cracking mechanism that occurs during solidification of
weld metal in austenitic stainless steel. Austenitic stainless steels have large grain
structure compared to ferritic steel grains. During welding low melting point impurities
collect around these large solidifying austenitic grain structures in the weld centreline.
These large grains have small gain boundaries compared to ferritic steels. This lack of grain
boundary area causes all of the liquid impurities to concentrate in small area. Due to high
contractional forces these grain boundaries are in great stress and the bonding between the
grains may be insufficient to maintain cohesion and cracks occur in the centreline of weld
along its length
Causes
A.Low melting point impurities
B.High dilution process
C.High contractional stress
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Control
A.Select low dilution process, modify joint design
B.Limit the heat input, hence minimising expansion / contraction
C.Increase the grain boundary by adding delta ferritic
D.Minimise restrains
E.Ensure plates are very clean.

. I I :
Liquation cracks occur in steels, which have high sulphur. When welding low quality high
sulphur content steels, it is possible that areas containing iron-sulphide (FeS) in the HAZ
will liquefy. These low melting point 1ron-sulphide usually accumulate at the grain
boundaries. If this melting occurs in the presence of a high contractional stress, then the
boundaries will be pulled apart and hquation cracks occurs.
Causes
A.High sulphur. content
B.High restraint
C.High contractional stresses
Control
A.Use high quality refined steel
B.Controlled heat input
C.Minimise restraint
D.Use pre-heat

3. E T :

Reheat cracking is also known as relaxation cracking. It mainly occurs in HAZ of welds
particularly in low alloy steel during post weld heat treatment or service at elevated
temperatures. Most alloy of steel subject to an increase of embrittlement ofthe coarse grained
region of the HAZ when heated above 600 Deg. C. The problem is worse with thicker steels
containing Cr, Cu, Mo, V, Nb and Ti. Sulphur and Phosphorus also have an influence. Typical
steels susceptible would be the 2 Y Cr.Mo.V type. Example Creep-resisting steels.
During post weld stress relief and at high operating temperature the residual stresses would b
relieved by creep deformation which involve grain boundary sliding and grain deformation. If
due to metallurgical conditions these actions cannot occur, then grain boundaries may open
up into cracks.
Causes
A.Areas of high stress concentration and existing weld defects

10
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B The toes of badly shaped fillet welds, incomplete root penetration welds
C.High creep resistance

Control

A.Toe grinding, elimination of partial penetration welds

B.Rejection of poor weld profile

C.Heat quickly through the susceptible temperature i.e. 450 -~ 550 Deg. C

D.Use high pre-heat temperature and stage wise PWHT during welding large fabrication to
reduce the risk of reheat cracking in the final stress relieving

E.Use of weld metal with high ductility
4.P E + ¥ IC ER G

These types of cracks often originate from sub-surface locations under or near the weld in
This cracking is caused by two main factors.
High Carbon or low alloy content of steel that is allowed to cool too rapidly.
Presence of hydrogen during welding.Also presence of stress concentrations in the
neighbourhood of weld can promote underbead cracking to a great extent. The phenomenon
is as follows.
During welding , small amount of free hydrogen is generated due to decomposition of
moisture from air, electrode coating , shielding gas or contaminations on the surface to be
welded This hydrogen can dissolve in molten steel and from there diffuse into extremely hot
but solidified base metal.If the cooling 1s sufficiently slow, this evolved hydrogen has
enough time to escape into air by diffusion. However if the cooling 1s rapid some hydrogen
may get trapped in HAZ. This hydrogen produces a condition called as “Hydrogen
Embrittlement” in the locations of its entrapment, which are dislocations and voids between
grains. Also it generates very high hydrostatic pressure in the space of its confinement. This
pressure combined with shrinkage stress due to cooling produce tiny cracks in metal
immediately next to weld bead, which are sub-surface initially but eventually propagate to
surface.

. 1 erbead crac “1gim emncied/tem ered stees
Q / T steels are normally full alloyed steels which have high hardenability due to high carbon
equivalent. Such steels subsequent to welding if allowed cooling down rapidly produce brittle
microstructure in HAZ. In such circumstances if the hydrogen gets involved in the process
and trapped in brittle microstructure as stibulated above in phenomenon of Underbead

cracking and thereby cause Underbead cracks in Quench and Tempered steels.
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P evention:
A.Giving sufficient heat input by means of pre heating
B.Reduce rate of cooling and adequate PWHT
C Use of low hydrogen processes for welding,
D.Performing welding in stress frees conditions.

. derbea ¢ ckingin steels
Unlike in Q / T steels, HSLA steels are ferritic in nature. The properties of these steels are
achieved by small amounts of alloying elements dissolved in their ferritic structure. For this
very reason they are soft and ductile as compared to Q/T/ steels. Such steels, subsequent
to welding if cooled too rapidly, may undergo a change of microstructure from ferritic to
martensitic namely in HAZ. Once martensitic is formed it is hard and brittle. In such
circumstances if any hydrogen pick-up takes place it may very well lead to phenomenon of
HIC or Underbead Cracking.

evention
A.Ensure that base metals have enough ductility

B. Ensure that base metals have sufficiently 16w % of Carbon, manganese and other alloying
element which cause appreciable amount of martensite formation.

C.Reducing the rate of cooling of weldment
D.Performing the welding in stress %%bnﬁﬁons
E.Use of low hydrogen processes

L 2 4 I
Fracture can be divided into three basic types.
JFatigue B.Ductile C.Brittle

A fatigue fracture is the outcome of cyclic loading and unloading which induces fatigue in the
metal. Following appearances of exposed surfaces manifests these kinds of fractures.

A.Surface is smooth

B.It is encompassed by crescent marks or beach marks

A ductile fracture is an outcome of plastic deformation of material to the point of rupture. It
is manifested by,

A.Surface is torn and rough

B.Shear lips at 45 Deg. C. applied stress

A brittle fracture is result of composition of hard, brittle material and an impulsive
snappy load It is manifested,

A. Bright, crystalline but rough surface.

b) “V” shaped chevrons on the surface, points towards the point of initiation.

12
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Out of above types fatigue is always the first mode of failure. If failure is in second mode i.e.
ductile or brittle, then these failures will always be following fatigue and not vice-versa
Otherwise there could be purely ductile or purely brittle failures also which are manifested by
the appearances as mentioned above.

. E U
Metals contract during solidification and subsequent cooling, but if this contraction is
prevented or inhibited residual stresses will develop. Most metal products contain residual
stresses, often up to the yield point. Pipe products for example are usually very highly
stressed. The tendency to develop residual stresses increases when the heating and cooling
are localised. So welding with its very localised heating and the presence of liquid and solid
metal in contact can be expected to induce very high levels of residual stresses. Residual
stresses can be difficult to measure with any real accuracy, but a rough guide is that when
the weld metal exceeds 2 inch3 (14 cm3) then the total residual stress is about yield point in
magnitude. Normal welds develop residual stresses:
A.Along the weld - Longitudinal residual stresses
B.Across the weld - Transverse residual stresses
C.Through the weld - Short transverse residual stresses

DIT TI
Distortion is caused by stress distortion related here to the change and shape of a
component, which results from welding. This change in shape may be temporary (elastic) or
permanent (plastic). If two pieces of materials eg. Plates, which are to be joined, are free to
move during welding distortion will occur. If the two pieces of material are not free to move
(restrained), the force will remain as residual stresses.
Types of distortion:
A.Longitudinal shrinkage
B.Transverse shrinkage
C.Angular distortion
D.Bowing
Factors which affect distortion:
A.Material properties and condition
B.Heat input
C.Lack of restraint
Method of reducing distortion
A.Pre-heating

B3
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B.Forced restraint
C Using a balancing, welding technique eg. Back strip welding, back step welding
E.Using a different joint design to reduce the amount of weld deposited
F.Reducing the heat input
. istorti1° as" ewe V' § e“ re ar tio

The action of the residual stresses in welded joints is to cause distortion. Consider a simple
weld with a single “vee” preparation.
The following movements can be detected.
1. Contraction in the weld and HAZ along with the length
2. Bowing due to the greater volume of metal at the top of the weld
3 Peaking due to the “vee” angle
4. Ripple (in-sheet) away from the weld
9. Contraction in the weld metal and HAZ transverse to the weld
Control of distortion is achieved in one or more of the following three ways:
1. Presetting — So that the metal distorts into the required position
2. Clamping - To prevent distortion, but this increases the level of residual stresses
3. Welding sequence i.e. balanced -

1. ec ar’ e ' g
Transverse tensile test: To measure the transverse tensile strength under static loading
1) A reduced specimen assesses the tensile strength of the joint
2) A radius reduced specimen assesses the tensile strength of the weld metal.

ruciform test: To measure the relative tensile strength of joints with fillet welds under
static loading. NB: Load through welds

All weld tensile strength: To measure the tensile strength of

1) Electrodes of filler wire / flux combinations

2) Quality of the weld metal as deposited.

3. STRA- Short Transverse Reduction Areas to access lamellar tearing
Bend tests (Transverse and longitudinal) - To determine the

1) Soundness of the weld metal

2) Weld junctions

3) Heat affected zone.

Note: All specimens to be removed and prepared without causing significant distortion or
heating

Side bend test: To determine the soundness of a joint in cross section
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Charpy “V” notch test: to determine the energy absorbed at a specified temperature to
fracture the specimen.

ick-break test: To fracture the joint through the weld metal to permit examination of the
fracture surfaces

illet weld fracture test: To fracture the joint through the weld metal to permit examinatio
of the fracture surfaces.

Note: Sawn notch in compression

Macro examination: To examine the whole joint for soundness
2. T Crack > nin D’spl cen nt'T st

CTOD is a test method for the determination of a metals resistance to the initiation of a c1a
resulting from notch defects.

CTOD measures the elastic —plastic toughness of the metal in the ductile -brittle transition.
The propagation of a crack in a welded structure depends upon factors including the
Materials used. The size and sharpness of any notch present, operating temperature, the
degree of restraint and welding procedure requirements.

CTOD test permits full size specimens to be used irrespective of metal thickness to which a
notch of given width and depth is applied. The specimen is subjected to a high-speed
resonance load cycling on a three point bending rig. A clip gauge is fixed to the mouth of the
notch accurately measures the slow opening of ytge crack and a force sensing device enables
the applied load to be plotted against displacement on a graph.

. t ec |

During welding using a fusion welding process there is a huge temperature difference
between the weld and parent material Because of this temperature difference, the material
immediately adjacent to the weld undergoes micro structural changes.

This area which lies between the fusion boundary and the unaffected parent material is
called the HAZ. The extent of changes in microstructure will depend on the following.

Material composition, especially carbon content

Heat input - The higher the heat input or arc energy, the wider HAZ. Metallurgical properties
will also be affected

The rate of cooling - Higher the rate of cooling, harder the HAZ especially if the C.E. of the
steel is high. The HAZ in a weld zone on steel consists of up to four separate regions, starting
from the area immediately adjacent to the weld.

Coarse grained region (heat between 1100 Deg.C) and melting point)
Grain refined region (900 to 1100 Deg. C)

Region of partial transformation (750 to 900 Deg. C)

Region of spheroidization (just below 750 Deg. C)

¢ .SAW Wire / Flux details + SAW Consumables

AWS A5.17.89: Specification for carbon steel electrode and fluxes for SAW

The coding system shows the flux capabilities when combined with a specific electrod
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Example coding,
F7A6 - EM12K or F6A4 - EC1 (trade name)
F- Indicates flux

7 Indicates the weld metals mimimum ultimate tensile strength in Kpsi x 10, when using
the flux with the electrode identified

A - Designates the condition of heat treatment to the weld or which tests were conducted “A”
is for as welded and “P” for PWHT

6 Indicates the lowest temperature in Degree Fahrenheit x 10 at which a charpy value of
27 J was achieved

E - Indicates a solid electrode. EC would indicate a composite electrode
M This maybe L, M, orH indicating Low, medium or high manganese content

12 - This may be one or two digits and nominal carbon content of the electrode e.g. 12 =
0.12%, 8=0.08%

K - Indicates the electrode is made from semi-killed steel
Additional ux® ormation:

Active Fluxes contain manganese and silicon as de-oxidisers and the effect of those on the
weld metal will change as the arc voltage changes, these fluxes are used mainly for single
pass welds.

Alloy wuxes are those which can be used with a carbon steel electrode to produce a low
alloy weld metal as such they come under the scope of AWS A-5.23 , Low alloy steel
electrodes and fluxes for SAW

Flux basicity or classification

Basic oxides tend to be more stable than acidic oxides. Fluxes for SAW may be classified
as follows.

1. Acid - General purpose use and for dirty (rusty) steel
2. Neutral
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3. Semi basic Improving quality

4. Basic

5. High basicity Maximum weld toughness and performance
25. Consumables — SAW process

Fused Flux

Fused fluxes are manufactured as follows. The ingredients are mixed and melted at high
temperature, the mixture is the poured on to large chill blocks or directed 1nto a stream of
water to produce granules which have a hard glassy appearance. The material 1s then
crushed, sieved and packaged.

Advantages:
Good chemical mix achieved

They do not attract moisture (not hygroscopic) this improves handling, storage, use and weld
ability. Any moisture present is easily removed by low temperature drying.

The easy removal of impurities and fine particles etc. when recycling.

The main disadvantage is the difficulty in adding de-oxidants and ferro-alloys. These would
be lost during the high temperature manufacture. The maintenance of a controlled flux dep
is considered critical.

2 T L

All the flux materials are dry mixed and then bonded with either potassium or silicate. They
are then baked at a temperature below the fusion or melting point and therefore remain as a
powder, which is sieved for size and packaged.

Advantages

Can be colour coded

Easy addition of de-oxidants and Ferro-alloys

Flux depth not so critical

Disadvantages

Tendency for flux to absorb moisture and difficult re-drying procedure
Possibility of molten slag, causing porosity

Difficult re-cycling i.e. the removal of impurities and sieving.

26. It has come to your attention that the morale of your inspection team appears to be low?
A. What could you have observed to determine this?

B. What would occur if this was not rectified quickly?

C. What could you do to lift low morale?

Low morale can be identified by the following symptoms

1. High rate of absenteeism

2. Sluggish response to the situation
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3. Casual approach towards work

4. Negligence (Poor record keeping, not inspecting welds etc.)

5. Complaints from client / TPA

b) Low morale may result in the following

1. Lack of control over production activities from quality point of view
2. Higher rejection rates by client / TPA

3. Substandard work output

4. Delay in work schedule

S. Lack of credibility to the organisation

.Observing all above, it is imperative that lifting the low morale is stitch in time this
can be done as follows

1. Arrange the meeting of all your sub-ordinate staff for frank discussion on the
subject matter

2. From their responses you can form a collective opinion for low morale

3. Further to this you may have private discussion with each individual which can
help you to zero in on his problems. The problem is then sorted out as general
problem and individual problems.

As regards to general problems, you can assure the team that you will do everything
possible in your capacity to rectify it. For éxample lack of good working apparatus,
salary problems, leave schedules etc. As regards to individual problems, it should be
brought to the attention of the empldireg‘s in gentle but firm manner that their
individual problems must not affect the morale, Nevertheless on compassionate
grounds you will try to seek company’s help for his personal problem also. Further to
this they should be noticed that the effect of high morale will reflect in good salary
rise, better facilities etc. However if low morale continues then the management will
be obliged warning letters, demotions and in worst cases termination also.

I

It occurs in unstabilised austenitic stainless steel with 600 - 850 Deg. C. range of the
HAZ. At this temperature range carbon is absorbed by the chromium and chromium
carbide is precipitated at the grain boundaries as metal cools down. This causes a
local reduction in chromium content, which has the effect of lowering the resistance to
corrosive attack allowing to occur.

Co trol

Use stabilised stainless steels with the addition of Ni or Ti

Use low carbon stainless steels (below 0.04%C)

Heating at about 1100 Deg.C where chromium carbide will be dissolved. Then steel is
normally quen hed from this temperature to stop re association

Location: Weld HAZ (Longitudinal)
Susceptible microstructure: Sensitised grain boundaries
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Verifying that WPS has recommended proper consumables to be used and all the
essential variables were adhered to

Verify heat treatment records (if any)

Review and scrutinize lab test reports including that of charpy v notch tests for all
weld specimens

Review batch certificates for consumables used

Location of failure should be inspected and point of initiation should be established
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If any arc strike is found on the parent metal it shouldbe ground smooth and MP| is to
be conducted on the location if it is a ferrous material. For SS, PT is to be conducted.

. atare edoc n req ’ repair?
Approved repair welding procedure, qualified welders, Method of exploration of crack,
Method of crack removal, repair report
atwould etheresil of using tempe ature 3 ¢g Cin heat rea ment?
Steel which are overheated above 1200 Deg C may suffer a permanent loss of toughness
and also forms large quantities of mill scale on their surface,

mtisthe ° erencebe veenawe ° igproced app v land welder ualification

joint which will satisfy the specified requirement of weld quality and mechanical
properties.

Welder approval test examines a welder skill and ability in producing a satisfactory test
weld. The test may be performed with or without a qualified procedure, (note without an

3. nano approvedw er empl yed ope orn vel ° test?
Yes.
escri  two method o roducing aprovaljro d 2
1. By using pre qualified procedure
2. By establishing a procedure
3. by doing mock-up or by trial and error method.
« OW I Jrove . ms ° ‘t?

1. If there are aged and young inspectors in my team I will give more responsibility to aged
one than younger one so that every one will feel equal load with job according to their
experience.

2. off the job. Play games like cricket, badminton etc against inter department which will
make them united.

3. Once in a while call them for meeting to discuss the latest development

4. Motivate them by giving small incentives or gift at the end of project to encourage the team
work.

S. On special occasion arrange social programme against inter d partment.
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6 Help them all personally with out partiality
7. Discus often their site problems.
8. Offer them immediate rewards when they completed really risky and effortive job.

36. Going to sickness it has been necessary for you to replace a very experienced welding inspector
he has been responsible for carrying out all welder approval testing. His replacement has to come
from your existing staff that has not vast experience in this field.

How would you instruct the replacement in his new duties and what critical points would you
emphasis?

Prior to assigning the job I would assess the inspector knowledge level in the Welder approval test
then I would instruct to carry out and observe the following before test

1. Collect and go through relevant welding procedure specification and other procedures.

2. Prepare the measuring instrument those are required during the test for checking and
inspection tools like tongue tester, temperature measuring crayons. Inspection mirror, torch
light weld gauges, measuring tape etc and check their calibration validity.

3. Check the test piece material specification and dimension as per WPS.
4. Check the welding preparation for correct bevel angle, root face, root gap and mismatch.

5. Check consumable certificate such as filler wire, electrodes, fluxes and gases going to be
used for welder test.

6. Check fixing position of the test piece that is 1G, 2G, 3G, 4G, 5G and 6G etc.
7. Mark the bottom and top position in ase of pipe.

8. Measure the heat input.

9. Final weld visual inspection

10. Mark the welder’s, name, date, WPS No and Position,

11. Prepare test report and submit to supervisor for record and NDE processing.

As the ingot is forged and rolled the segregation are elongated and reduced 1n cross section.
If further processing is carried out, they may appear as very thin parallel lines of bands and
is generally known as banding. Bandings is not usually significant.

. I T E / T
QUANTITATIVE TEST
For measuring a ‘quantity’ (‘quantity’test = a mechanical property)
Typical mechanical tests - tensile test
- Hardness test

- Charpy V-notch test (& CTOD)
QUALITATIVE TESTS

For assessing joint ‘quality’ (‘quality’ test — good fusion & free from defects)
Typical qualitative tests bend tests
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Macro examination (micro examination for some metals)
- Fillet fracture & nick-break tests
. s p nsist
Procedure consists of
A. Essential variables
B. Non-essential variables &
C. Supplementary variables

Essen" v ijab s:A change in welding parameters which effects the mechanical
properties of a weld are called essential variables. E.g., Process, type of material,electrode
/ flux, shielding gas, preheating. PWHT, current and voltage etc,

eSS m v °  es:Changesin welding parameters, which will not affect the
mechanical properties of the weld metal, are called non-essential variables. E.g. Groove
angle, method of cleaning etc.

Susple en y-vari es: The. Welding procedure shall be attached: with PQR to show
the evidence that the procedure meets the mechanical properties desired by the code /
specification. -

4 .G've typical exar1) e of a proval for ) thickness. ) jameter., ¢) rocess.

‘ckness: When welder is qualified on thickness T’ he s qualified to weld two times the
thickness (2T)

iameter: when weld is qualified on diam ter ‘D he is qualified to weld pipe size OD /2 and
above

ss: When qualified in a particular process. He is qualified to weld only on that
particular process using thickness parameters that are qualified

4 . Iin ythe quality of the parent plate may aff ¢ the incidence of weld meta crac ‘ng?

Lower quality or dirty steels have a higher residual content €.g. Sulphur, phosphorus etc.
Due to the lower melting point these segregate during the solidifications of weld pool in to the
centerline of the weld forming a plane of low ductility which may crack when acted upon by
the normal transverse residual stress,

. rehea

Preheating involves heating the base metal, either entirely or Jjust the region surrounding
the joint to a specific desired temperature, called the preheat temperature.

he pux;pose of preheat:-
Reduce the risk of hydrogen cracking
Reduce the hardness of the weld heat affected zone

Reduce shrinkage stresses during cooling and improve the distribution of residual
stresses.

If preheat is locally applied it must extend to at least 75mm from the weld location and be
preferably measured on the opposite face to the one being welded.
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The selection of the preheat temperature should be based on three (3) factors, listed in
order of importance:

1 Composition and harden ability of the base or parent metal

2. The feasibility of post welding heat treatment

3. The size and configuration of the part to be welded.

The temperature of the part can be checked by use of "Temp- Sticks"

Post weld heat treatment is a process in which the metal in the solid state is subjected to
one or more controlled heating cycles after welding. This PWHT is normally carried out for
the purpose of stress relief. PWHT may also be used to produce certain properties such as
Softening after cold working.

Hardening to produce improved strength and hardness, this may be very hard and brittle
Tempering to improve hardness structures giving range of strength with toughness.

The following variables for PWHT must be carefully controlled.

1. Heating rate

2. Temperature attained

3. Time at the attained temperature

4. Cooling rate.
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47.You have overheard a conversation suggesting that a third party inspector who is under your
charge has been allowing repairs of cracks to be made without reporting them to the QA / QC
department. What would be your course of action? If this is found to be correct what would be
your course of action?

Since it is a grave consequence senior welding inspector should go personally to the job site try to
establish facts in a d'plomatic way. Once the facts are established and 't is been proved beyond any
reasonable doubts, then the preventive action should be taken in such a way that it will eliminate
further occurrence of such events but will not make any relation sour. For the sake of disciplinary
measures first, the TPIA should be summoned for a private discussion and may be questioned about hi
action and omissions It is imperative that he must be made aware of the fact that you are aware of his
omission Further to this meeting of all lie inspectors should be conducted and they should be made
alert against such instances, also they should be instructed to report such occurrence if found,
instantly to QA/QC department. In order to make higher management aware of the omissions of third

party inspector, a strong letter may be drafted and circulated for their information and action.
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T1 S FS NIORWEL IN INSPEC R

A senior welding inspector may be required to manage and control and lead a team of welding
inspectors who will look to him for guidance, especially on subjects of a technical nature. The SWI will
be expected to give advice, handle problems, take decisions and lead from the front The SWI will
therefore require leadership skills in addition to technical skills and experience Senior welding
inspector is responsible for the following.

. Signing of the product.

- Prepare department budgets for personnel facilities and supplies.

- Assign work to the inspectors.

. Supervise and evaluate their work.

. Motiwvate staff to meet' standards of quality and efficiency.
Interlink with other departments to improve procedure and advice on quality problems.
Receive complying item, understand the problems and establish corrective measures.

- Review plant equipment condition, inspection reports for fitness to use during service.

W 0 N 0O D W N

. Prepare scrutinize documentation for quality.

10. Participate in inspection and planning, reviewing and approve procedure whi h 1s prepared b
inspection department.

11. Develop team work, advice on training and other personnel qualification r quirements
12 Ensure adequate safety precaution for all personnel.

In other circumstances he may have a more technically demanding role that requires detailed
knowledge of particular activities.

The technical skills required are:

1. Knowledge of technology
2. Knowledge of Codes of Practice
3. Knowledge of Planning

4. Knowledge of Organisation

[9)}

- Knowledge of Auditing

Knowled e of technology required 1s similar to the welding inspector but with some additional ope
and depth of

1. Commonly used NDT technique

2. Radiographic interpretation.

3. QA/QC Knowledge

4. Basic metallurgy of ommonly welded materials including assessment of fracture surfaces.

Knowl dge of Codes of Pra t1 e The SWI should be aware of common standards applied in the w ding
industry.
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Knowledge of Planning planning of inspection will be required for all phase of inspection (Pre-In
pro ess Pos)

Knowledge of Organ'sation Organisation skills are necessary to ensure the inspection requirement of
any plan can be met on time using the correct personnel for the job.

Knowledge of Auditing the knowledge of audit may involve in detailed checks of very limited area of
inspection to ensure that documentation produced meet the requirement of the specification.

Leadership requires

. Ability to if so required

. Willingness to direct

. Acceptance of responsibility

. Understanding of problems

. Ability to delegate willingness to trust staff

. Commitment to ones staff.

N O D W

. It has come to your attention that the Morale of your inspection team appears to be low?

A) What could you have observed to determine this?
- Low morale can be identified by the following symptoms
1) High rate of absenteeism
2) Sluggish response to the system ’ -
3) Casual approach towards the work
4) Negligence (poor record keeping, not inspe ting the weld etc.)
5) Complaints from the client/ TPA
B) What would occur if this was not rectified quickly?
Low Morale may be result in the following
1) Lack of control over production activities from quality point of view
2) Highest rejection rate by client / TPA
3) Substandard work output
4) Delay in work schedule
5) La k of redibility to the organization
C) What could you do to lift low morale?
Observing all above, it is imperative that lifting the low morale, this can be done as follows
1) Arrange the meeting of your entire sub coordinates staff for discussion on the subject matter
2) From their response you can form a collective opinion for low morale

3) Further to this you may have private discussion with each to solve his problems This Problem is
then sorted out as general problem and individual problems

As regard to the personal problems vou can assure the team that you will do everything Possible 1n yo
capacity to r tify it It should be brought to the attention of the employees in Gentle but firm manner
that their individual problem must not affect the morale and you will try to seek company’s help for hi
personal problem also. This they should be noticed that the effect of high morale will reflect in good
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salary rise, better facilities etc. If low morale continu s then the management will be obliged warning
letters, demotions and in worst case termination a so.

3 You suspect that a radiographic team under supervision of vour inspector has radio graphed the same
weld seam and only changing the lead letters?

A) What would be your initial cours of action? Or what action would you take to confirm this?

B) If your Suspicion is proved to be correct, what would be your further course of action? Or what actio
would you take upon your conformation.

1. Review and compare all films for similan y, welds comparing by profile or by any parent metal marks

2 Physically inspect three or four Jjoints to random mark with orrect identification number and take
new radiographs by using new radiographic crew

3. Evaluate the new radiographs and compare with the previous taken radiographs of the respective
joints

B) The outcome of this investigation could be of two types

1. Rare case of duplication. o

2. Occurrence of duplicate in many cases

The former case it is most likely to be a human error, hence the matter can be resolved by making NDT
supervisor aware of facts.

The latter case is an action performed to help somebody'’s interest, which is obviously a set back to the
quality. Following proposal can be made as disciplinary action.

1. Inform the occurrence to the high r authorities or supervisor and produce objective evidence.
- Identify the crew which has taken with wrong identification.

- Raise and NCR.

. Arrange to remove and replace the crew immediately.

. Arrange to reshoot all joints by using new crew.

o U~ owoN

- Establish a proper monitoring system to avoid re occurrence of such problems.

7. Arrange for closing out the NCR.

4. Course of investigation for vessel rupture with loud bang?

Based on the above information one can construe the failure must be catastrophic in nature, which
means the mode of failure is to be brittle. However there could be more than one mode of failure. The
initiation could be the fatigue mode followed by brittle. It is advisable to do the visual inspection of
exposed surface to find out the mode of failure. If the failure found be brittle in nature the following
Will be the symptoms.

1. R;)ugh and crystalline surface

2. The chevron mark having V shaped pointing towards the point of initiation.

3. Smooth surface having dull texture

4. Half round crescent or beach marks.

It is also important to note whether the initiation of rupture is in weld HAZ or in the base metal then

one can investigate the following
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If The Base Metal

1. Material test certificates.

2. Heat treatment records

3. Hardness of the base metal and thickness in the rupture zone
4. Suitability of material for the given service condition.

If the Weld/HAZ

1. Check the WPS used for welding.

2. Visual inspection reports and weld logs.

3 Radiographic reports

4 Heat treatment records

5. Hardness reports.

Based on the outcome of the above investigation the reason of the failure can be judged

5. You have overheard a conversation suggestion that a third party inspector who is under your charge has
been allowing repairs of cracks to be made without reporting them to QA/QC department

a) What would be your course of action?

b) If this is found to be correct what would be your course of action

a) The senior welding inspector should go personally to the job site try to establish facts in a
diplomatic way.

b) Once the facts are established and it is been proved beyond any reasonable doubts, then
the prevention action

should be taken in such a way that it will ehminate further occurrence of such events but will
not break any

relation. For the sake of disciplinary measures first, this should be discussed with TPI and
may be questioned

about his action and omissions. It is imperative that he must be made aware of the fact that
you are aware of his omission. A meeting should be conducted for inspectors and they should
be made alert against such instance and they should be instructed to report such occurrence
if found, immediately to QA/QC department. A strong letter may be drafted and circulated to
the higher management about the omission of TPI for their information and action.

6. A) what is transition joint?

B) What are the problems occur during welding of a transition joint?

C) Where corrosion will occur in transition joint

A) A transition joint is a joint b ween different thickness and dissimilar metals.

Different Thickness

1. During welding a transition joint between different thickness the higher thickness (T) and
smaller thickness (t}, to match the thickness, thickness (T) should be tapered by machining or
Grinding with ratio of 1:3.
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Prop r heat treatment should be chosen, taking consideration of thi kness of the th k r member
On steel the
HAZ of w Id tends to be more brittl , ha lower notch toughness, more prone to cracking when

hydrogen is induced and tensile str ngth is normally high compare to weld and parent metal.

Different Base Metal

1. Proper selection of consumables and electrical characteristics.

2. Back purging if required.

3. Cleanhness, pre-heating, PWHT (i quired)

4. Welding Process

Problems occur during welding a transition joint

1. Consumable selection.

2. Hot cracking due to thermal expansion of steel.

3. Cold cracking due to uneven expansion and contraction of thick and thin member.
7. Where corrosion will occur?

Corrosion will occur in SS side in HAZ

8. Distortion in simple weld with single “V”’ preparation

The action of residual stresses in welded joints is to cause distortion.

The following Movements can be detected

1. Contraction in the weld & HAZ along with length

2. Bowing due to the greater volume of metal at the top of the weld

3. Peaking due to “V” angle

4. Ripple (in -sheet) away from the weld

5. Contraction in the weld and HAZ transverse to the weld

Control of Distortion Is Achieved In One or More Of The Following Three Ways
1. Pre setting so that the metal distort into the required Pc;sition

2 Clamping to prevent distortion, but increase the level of residual stress
3. Welding Sequence i.e. balanced

4. Reducing heat input

9. How to improve team spirit?

1 If there are aged and young inspectors in my team I will give more responsibility to aged one than
younger one so that everyone will feel qual load with job according to their experience.

2. Off the job, Play games like cricket, badminton etc against inter department which will make them
united.

3. Once in a while call them for meeting to discuss the latest development.
4. Motivate them by giving small incentives or gift at the end of project to encourage the team work

5. On special occasion arrange social programmers against inter department
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. Help them all personally without partiality
7 Discus often their site problems.
8 Off r them immediate rewards when they completed really risky and effective job.

9. going to sickness it has been necessary for you to replace a very experienced welding inspector how
has been responsible for carrying out all welder approval testing. His replacement has to come from
Your existing staff that has not vast experience in this field.

10. How would you instruct the replacement in his new duties and what critical points would you
emphasis?

Prior to assigning the job I would assess the inspector knowledge level in the Welder approval test then
Would instruct to carry out and observe the following before test
L. Collect and go through relevant welding procedure specification and other procedures.

2 Prepare the measuring instrument those are required during the test for checking and inspection
tools like tongue tester, temperature measuring crayons. Inspection mirror, torch light weld gauges,
measuring tape etc and check their calibration validity.

3. Check the test piece material specification and dimension as per WPS.
4. Check the welding preparation for correct bevel angle, root face, root gap and mismatch.

5. Check consumable certificate such as filler wire, electrodes, fluxes and gases going to be used for
welder test.

6. Check fixing position of the test piece that is 1G, 2G, 3G, 4G, 5G and 6G etc.

7. Mark the bottom and top position in case of pipe

8. Measure the heat input.

9. Final weld visual inspection

10. Mark the welder’s, name, date, WPS No and Position

11. Prepare test report and submit to supervisor for record and NDE processing.

11. In brief metal tends to lose its notch toughness of given weld at low temperature?
This can be approached in following ways.

1. Verifying that WPS

2. Verify the heat treatment record (if any)

3. Review and scrutinize lab test report including the charpy V notch test for all weld specimens
4. Review batch certificates for consumables used

S. Lo ation of failure should be inspected and point of initiation should be established
If the location of failure initiation happens to be a defect viz., undercut or porosity then
Failure can be attributed to sheer lack of low temperature strength.

Recommendation: Use consumables giving high low temperature strength and improvement in weld
profile. However if the point of initiation happens to be a surface or subsurface defect the corresponding
radiograph for that section of weld may be examined and interpreted

12. Terms & Definitions for Senior Welding Inspector:

Quality Assurance

3l
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All the planned and systematic actions and activiti s required too pr vide an adequate level of
onfidence in a product What is wanted?

Quality Control

The operational techniques and activities used to fulfill quality. What must be done/controlled, in order
achieve what is wanted.

In-Process Inspection;
Inspection & surveillance carried out during production
Non - Compliance:

A written repor , that states that a 1 use or instruction in th ontra t documents, code or standard
cannot be, or was not met.

Concession:

An agreed deviation (with the customer) from a pre agreed path, or sp cification

Inspection Specification:

A document containing, or referring to all information required in the level of inspection for a product.
Certificate of Conformance:

A signed certificate, declaring that a product has been produced in accordance with a specification
Defect:

A welding imperfection that falls outside of a level of acceptance in an applied standard

Minor Defect:

Unlikely to cause failure of the product

Major Defect:

Likely to cause failure, but small risk of loss of life.

Critical Defect:

Extremely likely to cause failure, with high risk of loss of life.

Audit Compliance:

It determines quality system complies with the applicable quality control procedures.

Material Specification.

The specification applicable to a raw material which is used in the fabrication of a product.

Auditor: The C rtified Quality Auditor is a professional who understands the standards and principles o
auditing and the auditing techniques of examining, questioning, evaluating and reporting to determine
quality system’s adequacy and deficiencies

13. As a Team leader what steps u will take for improving Quality? If a member has to be replaced what all
things to do? What are the things u will brief in a Start of a Job for your new member?

IMPROVING QUALITY:

1 Conduct periodic and systematic audit, based on audit finds such non onformance, any other
Qualit s related issues, take preventive actions and avoid su h a things o ur in future.

. Conduct qua ity related meetings with inspectors, other department members, and look for any ideas
impro  quahty or any quality relat d concerns they have in their job, take ne essary preventive a tions
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3. Any complaints from lients /TPl or feedback from clients, take ne essary preventive actions
4 Technical information related to quality; circulate to all concern departm nts members
5. Conduct training programs for specialized jobs and critical jobs

6. provide motivation, motivated employees provide a better working environment in addition to the
product or service output benefits

REPLACING MEMBER
Get hand over note from replacing member,

hand over note including completed status, which was handled by him, current job status, any quali
related issues such as site query, concession request, NCR log etc

Document management etc

Contact details client representative contractor personals € mail address, onta tt lephone no’s et
NEW MEMBER

Welcome and introduced all staff including higher authority

Safety induction explain minimum PPE, emergency exit, and emergency ontact numbers

Brief explain about work system organization chart, reporting channels et

Brief explain about project specification, quality control procedure, ITP, method statements, safety
procedures, quality management system, location available of those documents

Brief explain about site query NCR log, WPS, PQR,Q)\‘I,QT records etc

14. Misunderstand between NDT Inspector and QC Inspector, Why it is rectified? How will you rectify why
it is rectified?

1. It will lead to miscommunication which will affect the quality of NDT such as wrong identification of
weld joint, wrong NDT method, wrong weld details etc

2. Back log in work, sub standard work output, work delay in schedule
HOW YOU WILL RECTIFY?

1. Conduct the meeting with QC Inspector and NDT Inspector

2. Open discuss with them, find the actual problem

3. May have technical problem, communication problem like language problem or personal problem
like leave over due, sick, family problem

4. Analysis the root causes of problem and solve
Verify the correct system is followed, if not, establish the correct system
5 continuous monitoring the inspectors activates

15. Give brief describes of the difference between macro and micro examination also state the purpose of
each examination?

Difference

Macro examination magnification of 10 X or lower
Micro examination grater 10X, usually 100 X or higher
Macro specimen need rough ground with 80 grit finish

2 Micro specimen need very fine grindin at 600 grit and polish et hing to produce a mirror finish
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PURPOSE OF EXAMINATION

Macro examination: To determine depth of fusion, depth of penetration, ffective throat, weld
soundness, degree of fusion presence of weld discontinu ty, weld configuration, number of weld pass

Micro examination: To determine micro structural constituents, presence of inclusions, presence of
microscopic defects, and nature of cracking etc constituents

16. List five items of information that could be recorded on an ultrasonic test report, which would never b
present on radiographic report?

A. couplant type

B. Probe details: type, angle, size, frequency

C. Scanning method/type

D. Correction sensitivity (+2 db)

E. Db (disable)

17. What is the difference between inspection for quality control and inspection for fitness for purpose?
Inspection for quality control

1. Ensure product has been fabricated as per approved drawing such as orrect dimension etc

2 visual inspection of completed product

3. Verify the project specification followed inspection for fitness purpose, verify the fabricated product
against approved drawing, If dimension of product not meets the requirement of drawing and approved
specification,

Measure the deviation of the product, if it is fit for purpose, accept as it is, provided the deviation
request to be raised and approved

3. Once deviation is approved, deviation to be incorporated in as builds drawing

18. What is the consideration for QA/QC and inspection department if it is required to increase the
toughness and tensile strength of welds on a specific type of component?

1. Selection of high tensile and toughness welding consumable and alloying elements which will
increase the toughness and tensile strength

2. Select the welding parameters to control the heat input and followed by PWHT

This will increase the tensile strength and toughness

3. Select the suitable joint design

19. Without approval of drawing piping fabrication has been completed. What will be your course of action?
1. Raise a non conformance report

2. Check with approved drawing. If minor changes noted, which will not affect the product design
requirement accept as it is provided a deviation request to be raised and approved

3. The changes to be incorporated in the as build drawing

4. If any major changes noted compared with approved drawing, to be re fabricated as per approved
drawing

5. Concern person involved, to issues a warning letter

6 Conduct meeting with all insp tor and make them aw areness, such a thingsreo curin f tir
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20 Going to sickness it have been necessary for you to replace a very experienced welding inspector who has
been responsible for carrying out all welder approval testing. His replacement has to come from your
existing staffs that have not vast experience in this field.

How would you instruct the replacement in his new duties and what critical points would you emphasis?

Prior to assigning the job I would assess the inspector knowledge level in the Welder approval

Test then [ would instruct to carry out and observe the following before test

1. Collect and go through relevant welding procedure specification and other procedures.

2. Prepare the measuring instrument those are required during the test for checking and

Inspection tools like tongue tester, temperature measuring crayons I[nspection mirror, torch, Light weld
Gauges, measuring tape etc and check their calibration validity.

3. Check the test piece material specification and dimension as per WPS.

4. Check the welding preparation for correct bevel angle, root face, root gap and mismatch.

5. Check consumable certificate such as fill r wire, ele trodes, fluxes and gases going to be used for
Welder test.

6. Check fixing position of the test piece that is 1G, 2G, 3G, 4G, 5G and 6G etc.

7 Mark the bottom and top position in case of pipe.

8. Measure the heat input.

9 Final weld visual inspection

10 Mark the welder’s, name, date, WPS No and Position,

11. Prepare test report no remarks and submit to supervisor for record and NDE processing
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1. During an audit no material mill certificate was found. How would you proceed?

If MTC is not available ask the supplier to provide it. If it is not available with the supplier then
the material should be sent to lab for verifying its chemical and mechanical properties.

2. Why is it desirable to seal in a lamination which is found to break during an edge preparation?
Lamination is to be seal welded prior to welding because these areas will open up during welding
due to the heat produced while welding

3. Describe briefly two methods of producing approved procedures?

A. By using prequalified procedures

B. By establishing a procedure

C. By doing mock up or by trial and error method.

4. In a welder approval test should the procedure be explained to the welder?

No, it is not necessary.

5. What is the difference between a welding procedure approval and a welder qualification test?

The welding procedure approval test is carried out the quality of the weld using NDT and
Mechanical testing. Procedure provides guidelines o e welder in order to produce the sound
weld.

Welder approval test examines a welder’s s ‘%’ability of the welder or welding operator to
make sound weld.

6. What does a procedure consist of?

Procedure consists of
A. ssential variables
B. Non-essential variables &
C. Supplementary variables
Essential variables: A change in welding parameters which effects the mechanical properties of a
weld are called essential variables. E g., Process, type of material, electrode / flux, shielding gas,
preheating. PWHT, current and voltage etc,
Non-essential variables: Changes in welding parameters, which will not affect the mechanical
properties of the weld metal, are called non-essential variables. E.g. Groove angle, method of
cleaning etc.
Supplementary- variables: The. Welding procedure shall be attached: with POR to show the
evidence that the procedure meets the mechanical properties desired by the code/ specification.
7. Give typical example of approval for a) thickness. 5) Diameter. c) Process?
Thickness: When welder is qualified on thickness T’ he s qualified to weld two times the thickness
(2T)
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Diameter: when weld is qualified on diameter ‘D he is qualified to weld pipe size OD/2 and above
Process: When qualified in a particular process. He 1s qualified to weld only on that particular
process using thickness parameters that are qualified

8. State the objectives of a) a reduced transverse tensile test, b) a radius-reduced transverse tensile test?

a) A reduced transverse tensile test specimen assesses the tensile strength of the joint

b) A radius reduced transverse tensile test specimen assesses the tensile strength of the weld
metal.

9. What is the purpose of a) ‘all weld’ tensile test, b) A radius reduced tensile test?

a) An all weld tensile test is to measure the tensile strength of electrodes / flux combination and
quality of the weld metal as deposited

b) A radius reduced tensile specimen assesses the tensile strength of the weld metal.

10. State three factors which contribute to or control the mechanical properties of wrought steel?

Wrought steel grain much refinement during the hot/cold working and many defects are also
removed. This improvement is marked in the rolling direction but it usually results in a loss of
strength through the thickness.

11. What is the metallurgical production cause of lamell tearing?

Due to the presence of inclusions of sulphur, p , and higher percent of carbon.

12. Does a wrought plate contain residual stresse ue tg,manufacture?

Yes.

13. Give the composition for tool steel?

0.8%Cr, 1.0%Mn, 0.4%C 0.3%Mo, +Ti or Al, +residuals

14. If a bend test failure has occurred what would be your course of action?

Set aside the piece, take one more test piece and repeat the test. Assess the failure, whether the
failure is within the weld metal, weld junction or in the HAZ. A retest is very much needed in
case of failure.

15. Can a non-approved welder be employed to perform a welding procedure test?

Yes.

16. In which steels can it be expected that hydrogen induced cracking is found in the weld metal if present at
all ?

High strength Mn steels.

17. State four mechanisms of cracking, which may be found in the weld metal of ferritic steel weldments?
a) Hydrogen induced cracking

b) Solidification cracking

c) Solidification pipe or void

d) Reheat cracking.
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i8. State six methods of procedure for avoiding solidification or center line cracking? |

1. Add manganese to base metal :

2. Increase metal 1
. Reduce welding speed

. Reduce amount of parent metal melting by welder technique and reduce amps.

. Use of 1/3 - 2/3 joint preparations.

. Use cooling bar

. Reduce restraint

. Use soft weld metal

O 00 X O o~ W

. Use clean metal
19. State three methods of procedures for avoiding solidification pipe in weld metal?

1. Correct depth to width ratio (open v groove)

2. Correct bead shape

3. Correct surface chilling effect due to

a) No slag covers process

b) Gas not heated A

c) Flow rate too high - “\"”L)

20. Explain why the quality of the parent plate m "aﬁ'e%; the incidence of weld metal cracking?

Lower quality or dirty steels have a highe,w‘r%ﬂal content e.g.. Sulphur, phosphorus etc.

Due to the lower melting point these segr%}e during the solidifications of weld pool in to the

centerline of the weld forming a plane of low ductility which may crack when acted upon by the |

normal transverse residual stress. ' '

21. State the four factors which give rise to hydrogen cracking and suggest how control can be exercised?

a) Stress, b) Hardness, c) Hydrogen and d) Temperature - thickness

A.STRESS

1. Minimize stress by

I) Presetting,

ii) Back stitch welding,

ii1) Stringer bead, Joint design (double sided joint),

iv) Reduce restrains (J preparation - lower included angle)

B. Minimize hardness by lower C.E Limit heat input to 1.7 kg / m / ml (avoid grain enlargement)

use BS 5135 for preheat

C. Minimize hydrogen presence in three ways

3 Ren)loval by a combination. Preheat -Heat input (interpass temp.) and PWHT (electric not
ame).
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ii) Prevent entry by  selection of proces , consumable control, surface cleanliness, welding
techniques (short arc)

iii) Making hydrogen acceptable by control of formation of mi rostructure. Use an austenitic or
nickel weld metal.

21. Why are austenitic SS electrodes sometimes specified for the welding of steels which might be subject to
hydrogen cracking?

Austenitic stainless steel welds can absorb more hydrogen than carbon steel.
22. In what way does the thickness of the metal influence hydrogen cracking?
Increase rate of cooling, larger volume of hydrogen, greater stress.

23. In what steel group is PWHT almost always used?

Group 4 — High carbon steel

24, of the high carbon — no alloys, the carbon content is critical. State the % carbon above Which the
welding becomes very difficult?

Carbon content in excess of 0.45

25. State two results, which may be expected from stress relief of welded products

1. Will reduce internal stress —

2. Hydrogen is diffused

3. Grain refinement )

26. What would be the result of using temperatureo 0 C in heat treatment?

Steels which are overheated ie above 1200° 'y suffer a permanent loss of toughness and also
Form large quantities of mill scale on the -s rface.

27. State. Two types of cracking which can result from heat treatment

1. Stress relief or reheat cracking in steals containing chromium.

2. Thermal cracking.

28. What is the main advantage of using austenitic electrodes?

The advantage of using austenitic stainless steel electrodes for repairs that hydrogen entering
the weld metal during welding is held in the weld metal and so will not diffuse in to the hardened
HAZ. Hence hydrogen cracking in the HAZ is unlikely to happen

29. What is the main problem of weldability when using 18/8 type austenitic electrodes to repair ferritic
steels?

1. Solidification cracking
2. Weld decay
3. Reduces the corrosion resistance of weld metal

30. Why is it recommended that 29/10 is used for buttering and 18/8 is used to fill when using austenitic
electrodes for repair?

To avoid cracking it is desirable (at least in joints with high restraint) to butter with an electrode
With high dilution tolerance and to make the closing weld with low strength electrode.
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31. Explain why the depth to width ratio of the bead is important?

To take care of residual stresses in welds which developed

A. longitudinal along the weld,

B. across the weld,

C. through the weld

32. Outline the metallurgical features of weld decay?

Weld decay — steels with high carbide forming characteristics such as these will react if the
Temperature is allowed to dwell about 550°C. If this occurs then the chromium is no longer
Available for combination with oxygen for the reformation of the protective oxide film and
corrosion may result. -

Weld decay — Depletion of chromium carbides in stainless steel

33. State three methods of avoiding weld decay?

1) Reduce the carbon content i.e. 308L

ii) Heat treatment 1100°C and quench.

iii) To stabilize the steel by added Ti or Nb (to form carbides in preference to Cr carbides)

34. Why are backing gases often specified when welding stainless steel?

To avoid contamination.

To prevent formation of porosity

To avoid formation of oxides

35. Why is carbon-di-oxide not normally uses as,a $hielding as when welding stainless steel?
Low carbon carbon6. When stainless steel is welded to mild steel buttering is reccommended why?

1. Seals carbon in

2. to stops dilution.

37. When welding SS to a large root gap (3mm) are often used why?

Distortion (to avoid distortion), closes gap.

38. What is the essentiél feature of a stainless steel?

Chromium content about 11% Cr is the minimum the formation.of.SS:29% Cr 1s the maximum
For the formation of SS.

39. What is the principal reason for the development of residual stresses in metals?

Metals contract during solidification and subsequent cooling, but if this contraction is prevented
or inhibited residual stresses will develop.

40, Name the three directions of residual stresses in welded joints?

Normal welds develop residual stresses.

a) Along the weld longitudinal residual stresses

b) Across the weld — transverse residual stresses
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c) Through the weld  short transverse residual stresses

41. What causes distortion in welded products?

The action of the residual stresses in welded joints is to cause distortion.

42. Give four consequences of using excessive current?

a) Excess spatter, b) excess metal profile, c) center line cracking, d) undercuts
43. Give four consequences of using excessive arc lengths?

A) Unstable arc,

b) Lack of penetration,

c) Uneven profile bead.

44. State the defects which occur when the tack weld is not correctly incorporated into the weld?
Lack of penetration or fusion

45, Give three consequences of incorrect electrode angle?

a) Undercut. h) Spatter. c.) lac.k of penetration or fusion.

46. Give one consequence of a) too fast a travel speed and b) Too slow travel speed ?

a) Lack of penetration or fusion

b) Slag inclusion

47. What defect is associated ah excessively larg size ? -

Lack of penetration

48. What defect is caused by inadequate cle ‘nig een runs?

Slag inclusions.

SAW Defects

49. What defects can be caused by use of high welding speeds?

a) Lack of penetration or fusion, b) undercut

49. What defects can be caused by the use of excessive gaps?

Excess penetration or bum through.

50. What are the likely causes of slag in the weld metal?

Slag inclusions: Insufficient inter-run cleaning, poor bead- profile (convex shape)
51. What adjustment must be made in submerged arc welding to reduce the bead width?

a. Lower the voltage

b. Increase travel speed (if still within the parameters)

52. What defects can be caused by a plate having poorly cut joint preparation?

Lack of penetration or fusion

53. A. weld is to be made on a close square butt joint with excessively high current. What defect would occur’

Excess weld metal
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54. What is the likely defect to be caused by a excessive flux burden?

Porosity.

55. What is the critical level of hydrogen in a weld, can it be measured at any time or after stress- relief ?
A. Sml per 100gm of weld metal

b. All weld metal hydrogen diffusion test possible but not for the actual weldment.

56. Describe how and why hydrogen increases the incidence of hydrogen cracking?

Hydrogen in the weld/HAZ builds up internal pressure which could be higher that yield point of
Metal low hydrogen= stress.

57. Describe a heat treatment designed to remove hydrogen. When the treatment must is applied?
PWHT for 10-20-30 hours.

58. Why must basic hydrogen controlled electrodes be kept at 150 deg C?

Prevents re-absorbing of hydrogen -

59. What is the cause of lamellar tearing?

Lamellar tearing is a defect in the parent metal of a weldment due to high through thickness
Residual stresses and a low through thickness strength and ductility arising from the bands
Within the steel.

60. Where is lamellar tearing found in a well-meant?

The crack is stepped. The crack is parallel to e Y ace of the plate.

61. How do bands (segregation) within steeli u ¢ ‘the incidence of lamellar tearing?

Low through thickness strength and duct: arising from bands within the steel and of high
residual stress.

62. Can susceptibility to lamellar tearing be assessed by ultrasonic NDE?

No.

63. Can lamellar tear be detected by NDE?

No.

64. State three methods of avoiding lamellar tearing?

1. Reduce the residual stress by low restraints i.e. by pre-setting rather than clamping by use of
Gaps.

2. Buttering

3. Change in joint design

65. Name three types of stainless steel?

1. Martens tic

2 Austenitic

3. Ferritic

66. State the main weldability problem of the Fe 11% chromium steels?
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Hydrogen cracking

67. Name two methods of avoiding hydrogen cracking in martensite stainless steel?

I. Control by hydrogen limitation i.e. the use of Tig welding process.

2. Control by hardness, normal pre heat and heat inputs, so select a very low carbon grade.
68. Why do micro alloyed steels suffer hydrogen cracking in the weld metal?

In the micro alloyed steels the hydrogen is held in the weld metal and so hydrogen tends to be
Located there also.

69. What are the factors which give rise to hydrogen cracking in alloyed steels?

In the HAZ the tensile residual stresses are across the weld, so the hydrogen cracks are along
the length of the weld. In the weld metal the tensile residual stresses are along the weld, so the
hydrogen cracks are across the weld.

70. What are the two types of SAW flux?

1. Fused

2. Agglomerated

71. Why are hydrogen cracks in the weld metal positioned across the width of the weld?

Hydrogen cracking is typically formed at right angle to the stress and is positively identified by
its trans-granular appearance when viewed at X- agnification. In ferritic steels hydrogen
which enters the weld metal during welding m the HAZ and due to, gas -forming
characteristics and the residual stress, crac ~ gy result.

72. State three items -which may contribute toex g1 e hardness in a weldment?
1. Grain size

2. Quenching

3. C.E. carbon and alloys

73 State two elements which cause center-line cracking?

Sulphur

Phosphorus

74 State the methods of minimizing solidification cracking?

1. Increase weld metal

2. Reduce the welding speed

3. Increase the manganese content of the weld pool

4. Use of cooling bars

5 use of clean metal -

6. Use of 1/3 — 2/3 joint preparation

7. Reduce the amount of metal melted out of the parent plate by
8. Skill / technique of the welder

9. reduce the amperage.
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75. A crack is observed along the center line of the weld metal. Give two reasons for its formation?
When the weld metal has been deposited and its contracts during solidification it is vital that the
Contraction can be fed by the depression of the outer surface

Contraction fed by the weld metal surface

76. Give three reasons why pipe may form in the weld metal?

1. Pre-mature freezing of the surface

2. Excessive depth of bead related to width

3. Bad bead shape

77. Give three reasons which contribute to pre-mature freezing of the weld pool surface?
Pre-mature of the surface due to,

a. No slag covers i.e. the process

b. Gas not heated

c. Flow rate too high

78. Why is ferritic material usually added to austenitic electrodes?

To avoid center line e cracking

79. Why are austenitic electrodes used for welding carbo anganese steel?

To control the hydrogen level i.e. making the hy evel acceptable to avoid hydrogen
cracking
80. When ferrite is added to electrodes what ar ossible consequences?

It tends to avoid solidification cracking;i o induce magnetism and makes the weld metal
Avoid so reducing the corrosion resistance.

81. Describe the thermal conditions which give rise to weld decay in austentic. SS weld ments

550 degree C for six seconds

82. Why are small stringer beads usually recommended for SS weldments?

To reduce the level of heat input and to avoid cracking.

83. State the special mechanical properties of 25%Cr in Fe alloys?

Ferritic SS Weldabiiity poor due to cracking, brittleness and temper embitterment. It is a
single phase alloy which is ferritic at all solid temperatures, so solidification cracldngis a
problem.

84. What is a specification?

Specification is a description of what to use in the making of a product i.e. type of material, type
of process, type of consumables

85. What is the extent of approval in a procedure?

Extent of approval is the range over which certain variables may alter without requiring new

Procedure i e. when there is a limitation in the welding qualification i e.
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1. Th mnimum and maximum diameter of the pipe that the test sample covers e.g. two inch
test prece would allow pipe down to 17 and upto 47

2. The test may only allow welding of consumables in the same grouping, any other consumable
Would require re-test

3. The use of set electrical characteristics would not allow change without retest

4. The direction of welding If changed may require re-test

5. Change of material to be tested would require re-testing.

86. When is a procedure to be re-established?

When there is change in following essential variables

. Change of welding process

. Change of shield in gases or fluxes

. Chance of direction of welding

. Change in parent metal to be welded

gt H W N =

. Change in joint design
6. Change in welding consumables

7 Change in welding parameter range

87. State the four factors which must be satisfied for ds?

Fusion welding factors

1. Fusion (melting) — the metal must be e hich requires a high intensity of heat source.
2. The process must remove any oxide an er contaminants from the joint faces

3. Contamination by the atmosphere must be avoided
4. The welded joint must possess adequate properties

88. If you detect arc strike what is the course of action?
If any arc strike is found on the parent metal it should be ground smooth and I is to be
Conducted on the location if it is a ferrous material. For SS, PT is to be conducted

89. What are the documents required to do a repair?

Approved repair welding procedure, qualified welders, method of crack removal, repair report.
90. If visual examination of weld is not possible how will you ensure that the joint is okay?

It. can be examined by appropriate NDT methods like RT, UT etc.,

91. What are minor defects?

Mis-alignment (linear & angular) , slag, porosity etc.,

92. What are the major defects?

Lack of side wall fusion, overlap, lamination. Lack of interun fusion, lack of penetration,
incomplete fusion

93. What is the course of action if he weldment has been accepted or rejected?
After inspection results to be recorded in an approved format. If the sample is rejected th n the
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type of defect and the location has to incorporated in a sketch and the report has to be given for
further remedial action.

94 What features of steel determine its weldability?

Carbon content & carbon equivalent.

95. What is the main advantage of using 29/10 type austenitic electrodes to repair ferritic steels?

The defects of dilution will be to lower the alloy content of the weld metal during cooling so it is
Advisable to use it.

96. In Service Failure of a weld @ --40 Deg C

Service temperature of - 40 Deg C tells that the failure most probably has occurred due to lack
of strength or toughness at that temperature. Compared to base metal, a weld is always
irregular shape and hence is considered as irregularity or discontinuity in surface profiles. Any
discontinuity serves as stress raisers when it comes across line of stresses. The strength of
material drops at the locations of high stress concentration especially when temperature drops
significantly.

In brief metal tends to lose its notch toughness of given weld at low temperature.

This can be approached in following ways.

1) Verifying that WPS -

2) Verify the heat treatment record (if any)

3) Review and scrutinize lab test report = lu ° gthe charpy V notch test for all weld specimens
4) Review batch certificates for consumab sed

5) Location of failure should be inspected and point of initiation should be established

If the location of failure initiation happens to be a defect viz., undercut or porosity then failure
can be attributed to sheer lack of low temperature strength.

Recommendation: Use consumables giving high low temperature strength and improvement in
weld profile.

However if the point of initiation happens to be a surface or subsurface defect the corresponding
radiograph for that section of weld may be examined and interpreted.
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1. Which are the five areas of technical knowledge required of an SW1?
A Planning, leadership, NDT, costing and metallurgy.
B. Costing, organization, technology, normative documents and auditing
C. Technology, Procedures, organization, normative documents and auditing.
D Training, normative documents, metallurgy, organization and auditing
2. In relation to planning what is meant by C.P.A.?
A. Current proj ct assessment
B. Controlled project analysis
C. Critical path ana ysis
D. Critical path assessment requirements
3. Quality Control asks the question?
A. Has the work or service fulfilled the requirements?
B. Is the work or service fulfilling
C. The work must always meet the requirements at any cost
D. Bothaand b
4. What is the meaning of the terminology code of practic ?
A. A documents that provides rules and legal requirements
B. A checklist
C. A document. This recommends practi s or procedures.
D. A standard for standardization.
S. What are the four task elements which may assist in the analysis of a quality problem?
A. Planning, leadership, organization and control
B. Item, information, people and equipment
C. Item, information, Procedures and equipment
D. People. Leadership, information and control.
6. What is the purpose of an audit?
A. To check against documented criteria
B. To check cost related information only
C. to check process variations only
. To provide evidence of conformity in the form of certification.
Which of the following audits may provide an independent certificate of conformity?

. an Internal audit

w » 0

. Second party audit
. Third Party audit

D. All audits provide independent certificates of conformity.
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8 What is meant by the term inspection?
A. Visual examination of a produ t or service

B. Determining conformity by measuring gauging characteristics and comparing with specified
requirements,

C The actual measurement of quality
D. Monitoring dnd elimination of the causes of defective components.
9. What is meant by the term quality assurance?

A. Providing adequate confidence that given requirements for quality have been met through planned
and systematic actions.

B. To correct process and produce variations.

C. The operational techniques and activities that are used to fulfil the requirements for quality .

D. Visual inspection and measurement of a product or process.

10. What is meant by the term normative document?

A. General term used to cover standards, specifications etc.

B. A legal document, the requirements of which must be carried out

C. A document approved by a recognized body through consensus

D. A written description of all essential parameters for a given process.

11. What is meant by the term specification?

A. A documents that prescribes the requirements with which the product or service has to confirm.
B. A set of guidelines recommending practices or procedures

C. A written description of the exact stepsto be followed in manufacturing a product

D. All of the above

12 What are the typical features on a fatigue fracture with ductile failure as the secondary mode?

A. Flaw; smooth surface, beach mark. Grey fibrous appearance and a reduction in area.

B. Flaw; beach mark, reduction in area, smooth fracture surface and a bright crystalline appearance.
C Flaw. Beach marks, no reduction in area, smooth fracture surface and grey fibrous appearance
D. All of the above

13. Some application specifications ask for the weld toes to be blended. What is the main reason for this?

A. Appearan

B. Improved coating appli ation

C. Increase fatigue life

D. All of the above

14 Planar defects may be best described as?

A Linear from at least one dir c ion

B. Rounded indications

C linear from at east one directi n with+ 1.1m

D

. May be classed as all of the above
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15. Which of the follow ing materials has the poorest weldability?
A. Austenitic stainless steel
B. Maui tensitic stainless steel

C. C rbon manganese steel
D. HSLA steel.

16. Sketch a “J” preparation and show the bevel angle, land root face, root gap and root radius, discuss briefly the
uses of this weld preparation and in what situations might it be used?

17, Sketch three different types of joints made using fillet welds?

18. State five essential variables on a W.P.S.?

19. Describe the features of a fatigue fracture giving reasons and causes for this fractures occurrence.

20. Briefly discuss the metallurgical differences between three types of stainless steels?
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I Which of the following statements is true when using a flat characteristic power source?
A The electrode is DC-VE
B The shielding gas will be pure argon
C. The wire feed speed remains constant
D. The electrode extension will have no effect on weld quality.

2. What five parameters would be checked when calibrating welding equipment for automatic GMAW welding?
(WFS  wire feed speed)

A. Joint geometry, flux oating polarity, ravel speed and amps volts
B Amps Volts WFS, gas flow rate, polarit and t avel speed

C. Amps/Volts, WFS, wire diameter, polarity and electrical stick out.
D. Electrical stick out, WFS amps/Volts travel speed and wire diameter.
3. Which type of material is the most susceptible to re heat cracking?

A. Carbon steel

B Killed steel

C. Creep resisting steel

D.-Austenitic stainless steel

4. What is hot shortness?

A Susceptibility of a material to crack during hot working

B. Brittleness at elevated temperatures

C. Susceptibility of a material to crack during cold working

D. A dimensional problem occurring during hot rolling

E. Botha and b

5. Which of the following could be considered to be a concession?

A. Written authorisation to use already produced jtems. Processes or procedures that do not confirm to
specification.

B. Written authorisation to use a new specification, which is not specified in the contract documents,
supplied to date.

C. Written authorisation to use non conforming equipment.

D All of the above could apply.

6. What is a lap in steel?

A.A folds occurring in the steel during forming or rolling

B. A sub-surface lamination, which may affect the strength of the steel
C A type of crack occurring in the parent materal.

D. A non metallic inclusion

Three essential factors for fusion welding are: melting/fusion. Renioval of ovide from the joint surfaces and the
elimination of the atmosphere from the arc region. Name the fourth
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A The weldment must be free from stress

B. The filler material must match that of the w ld in terms of content of alloying elements
C. The completed joint must match the r quired physical and mechani al properties.

D. An arc for a heat source.

8. What is a quality plan?

A A job specific document setting out quality practi es and sequence of activities.

B. A pro edure for carrying out a given task

C. A quality control documents to record set Variables

D A plan stating how customer acceptance will be achieved.

9. Which of the following do you consider to be the duties of a SWI?

A. Supervision of welders

B. Qualification of welders

C. Training of welders

D. All of the above.

10. In accordance with BSEN 22553 which of the following symbol best represents a double J butt weld

11. In general it is not easy to mechanise the MMA welding process because?

A. Short electrode lengths, the control of the arc length and the process uses a flat characteristic
B. Short electrode lengths. The control of the arc length and flux coverings.

C. The control of the arc length, stop/start problems and short electrode lengths.

D. Flux cov rings, short electrode lengths and the relationship between amps and volts.
12. The welding arc could be characterized as?

A. High current, low voltage with a flow of electrons from cathode to anode

B. Low current, high voltages with a flow of electrons from cathode to anode.

C. Medium current, medium voltage with a flow of electrons anode to cathode.

D. A voltag , which remains almost constant at a constant potential.

13, most metals expand when he heated, this change in length is expressed as?

A. Thermal condu tivity

B. Modulus of elast1 ity

C Coefficient
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D. Yielding

14. a multi-run butt weld made on C Mn steel consists of 5 weld passes using a 6 inm diameter Electrode, A12 pass wei
made on the same joint using a 4mm diameter electrode on the same material (assuming no post heat treatment has
taken place) will?

A. Have a lower heat input and a higher degree of grain refinement

B. Have a lower heat input and a coarse grain structure,.

C. Have a lower amount of distortion and higher grain refinement

D. Have a higher amount of distortion and a lower degree of grain refinement.
15. What are the possible effects of having a high heat input?

A. An increase in hardness and low r yield strength

B. A reduction in toughness and an increase in hardness

C. Entrapped hydrogen and lack of fusion

D A lower toughness and lower yield strength

16. What is the difference between inspecting for quality control and inspecting for fitness for purpose?

17. What are the considerations for QA Q and inspection departments if it is required to increase the toughness
and tensile strengths of welds on a specific type of component?

18. List the main advantages of planning and what aspects of planning a senior welding inspector should consider?

19. Using weld symbols to BS EN 22553 show how the following would be indicated on a Fabrication drawing

A. Fillet welds 8 mm throat thickness, weld to be made other side?
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B. Welded other side, four intermittent fillet welds 6mm leg lengths 20mm in length, Distance between each weld 10m

Welded arrow side?
Three intermittent fillets weld 6mm leg lengths 10mm in length, Distance between each weld 20mm. Welds to be

staggered?

C. Welded arrow side, steep flanked single-bevel butt weld

D. Welded arrow side. Single j butt weld with a 6mm:leg length fillet weld superimposed cap to be flush. Welded other
Side, Fillet weld 8mm leg length?

20. by the use of a diagram show the following features on a fillet weld, leg length, design and actual throat thickness?
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I. What is an active lux?

A.A matenal used to clean the surfaces of the joint through continued chemical reaction
B.A material used to protect the molten weld pool during welding

C.A material used to promote fusion between the joint surfaces

D All of the above

2. How many N/mm2 in 1 MPa?

A

B 10

C.14.9

D.144.9

3. What does the standard AWS AS5.5 refer to?

A. Specification for carbon steel electrodes for SMAW

B. Specification for low alloy steel electrodes for SMAW

C Specification for carbon steel electrodes and fluxes for SAW

D. Specification for carbon and carbon Mn steel t bl.ggr cored electrodes for FCAW.
4. Which two aspects of radiographic images are normally measured?

A. Density and contrast

B. Sensitivity and definition

C. Density and sensitivity

D. Contrast and definition

5. What is the primary purpose of CTOD testing?

A. To induce a fatigue crack

B. To determine a materials resistance to the initiation of a crack resulting from a notch defect
C. To assess a material’s resistance to high speed resonance load cycling

D. To provide fracture surface assessment

6. When considering a post weld heat treatment w hich of the following need to be monitored?
A. Heating rate

B. Temperature attained

C. Soaking time

D. Cooling rate

E. All of the above

7. Why is aluminium added to steel during the stecl making process?

A T 1mprove toughness and aid grain refinement

B. To improve deoxidation and aid grain refinement
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C. To improve strength and ductility

D. To improve hardness and the resi tance to wear

8. What information, unique to penetrate testing, is relevant to record on a penetrate testing report?
A. Dwell time, developer type and development time.

B. Type of white contrast paint, dwell time and drying time

C. Dwe 1 time, couplant type and drying time

D. Dwell time, development time and ink type

9. Which of the following mechanical test(s) can give a quantitative assessment of ductility?

A. T nsile test

B. Ni k break test

C. Bend test

D. All of the above.

10. Which of the following are reasons for applying pre-heat?

A. The removal of residual stresses and the removal of moisture from the joint

B. To aid slow cooling and to reduce the carbon content

C. To reduce the chance of a brittle grain structure and to reduce the chance of hydrogen entrapment
D. Increase overall weld ability and to increase UTS values.

11. A tensile test piece had original gauge length of 63mm, after testing the gauge length had increased to 73.4mm.
What is the percentage elongation value?

A. 16.5%

B. 116%

C.0.18%

D. 18.5%

12. What is the UTS value of a tensile specimen if the leased CSA is 37.5SmmX19.35mm and the maximum load?
Applied 335 KN?
A.461.7KN/mm?2
B.461.7N/mm?2

C.487.tN/mm?2

D 487.7KN/mm2

13. How many um in 0.1812 mm?
A.181.2

B. 0001812

C. 181200

D. 1812

14. How many mm in 3.6 X102 cm?
A 60mm

B. 3600mm
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36mm
D 0.036mm
15. What are the axes found on a stress stain curve?
A. Vertical axis strain, horizontal axis stress.
B. Vertical axis load, horizontal axis extension.
C. Vertical axis extension, horizontal axis strain
D. Vertical axis extension horizontal axis stress

16. Discuss the advantages and disadvantages of conventional ultrasonic testing and site radiography?

17.What is the difference between shaH and should when used in specifications?

18. Give a brief description and the purpose of the following mechanical tests.
A. Bend test

B. Carpy test

C. Tensile Test

D. Fracture fillet test.

19. Give a brief description of the differences between macro and micro examination: also state the purpose of each
examination.

20. List five items of information that could be recorded on an ultrasonic test report, which would never be Present on a
radiographic report?
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. What is weld decay”

A. Local reduction 1n chromium content occurring in unsterilized austeniti stainless steel, lowering th
Matenals resistance to corrosion attack

B. Slow plastic deformation of a material under constant stress at any temperature.

C.A type of crack, which may occur in materials, that are in a state of tensile stress and in contact with
Corrosive material.

D A type of crack which occurs in the HAZ of welds of low alloy steels during PWHT or service elevated
Temperatures

2. Which of the following are essential factors for lamellar tearing?

A. High residual stress, poor through thickness ductility, and existing plate laminations

B. Poor through thickness ductility, fusion face parallel with rolled direction of parent plate, most
Commonly occurs in single-V butt welds.

C. Stress, poor through thickness du tility, fusion face parallel with the rolled direction of the parent
Material.

D. Tensile stress, deoxidized parent plate. Poor through thickness ductility.

3. What are the units used when measuring light inter]sities for viewing test specimens using MPI or DPI Testing?
A. Tesla. )

B. Lux

C. Hertz

D. Gray

4. What instrument would be used to measure the density of a radiograph?

A. Pentameters

B. Densitometer

C. Light meter

D. TLD

S. Which of the following may be used to reduce distortion?

A. The least amount of deposited weld metal possible with as few weld passes as possible

B. The least amount of deposited weld metal possible with as many weld passes as possible.
C. Use a faster welding process with as many weld passes as possible

D. Use materials with low thermal conductivity and lower elasticity

6. If it was a requirement to radiograph a 10mm thick steel well meant, which of the following Isotopes would be the
most suited with regards to application and quality?

A.Yb169
B.Tm1 0
C.1Ir192
D. Co 60
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7 Which of the following applies to plate laminations?

A. It 1s a product defect, which occurs during the steel making process
B It 1s a rolled out casting defect

C. It is caused mainly by poor through thi kness ductility

D Bothaand b

E. All of the above

8. When welding rimming steel with autogenous TIG process which of the following Problems may occur?
A. Porosity

B. Tungsten inclusions

C. Burn through

D. Excessive cap reinforcement

9. What does PQR stand for?

A. Production quality control record

B. Production quality record

C. Procedure qualification record

D. Procedure quality record.

10. Basic caated electrodes have which of the following properties?

A. High mechanical properties may be used to produce welds of high deposition rates and if used
correctly may produce welds of a low hydrogen contents.

B. Friable slag, high mechanical properties'and if used correctly may produce welds of low hydrogen
contents.

C. Ease of use, Good stop/starting properfies and may produce welds of low carbon Contents.
D. All of the above could apply to basic coated electrodes.

11. Which of the following are considered heat affected zone cracks?

A. Solidification cracks lamellar tearing and re-heat cracks.

B. Hydrogen cracks, solidification cracks and liquation cracks

C. Re-heat cracks, solidification cracks and liquation cracks

D. Re-heat cracks, liquation cracks and hydrogen cracks.

12. Which of the following is the most likely appearance of lack of root fusion on a radiograph taken of a single vee butt
weld?

A. Dark straight line with a light root

B Dark straight line with a darker root

C. Dark root with straight edges.

D. Dark uneven line with a light root

13 Which of the following best describes a semi-automatic welding process?
A. Th w lder is responsible for the arc gap and travel speed.

B. The welder is responsible for the travel speed only.
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C the Welding plant controls both arc gap and travel speed but under onstan Supervision
D. The welding plant controls both travel speed and arc gap, no supervision required.

14, What would be the main effect produced by increasing the KV's in a radiograph?

A. An increase in sensitivity.

B An increase in definition

C. A reduction in density

D. A reduction in contrast.

15. Which of the following defects are likely to be missed using x-ray as the inspection medium?

A. Plat laminations, lack of sidewall fusion on a single U butt weld and cap overlap

B. Toe crack, plate laminations and lack of sidewall fusion on a double U butt weld

C Plate laminations, lack of inter-run fusion with the MIG/MAG welding process and cap overlap.
D. All defects are detectable when using x-ray.

16. You are required to visit a site on which your welding inspectors have been involved. The work concerns the
inspection of a welded structure to a specified application standard and is now completed and ready for final approval.

What questions do you ask, what documents do you review and what inspections do you require before submitting
Your inspection report to the authorities concerned?

17. Describe the relationship between the four essential factors involved in the formation of hydrogen induced cold
cracking?

18. Briefly discuss the essential factors involved with solidification cracking and its effects Oil steel welds.
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19. Discuss the reasons for the existence of arc blow and state possible methods of Minimizing arc blow?

20. Discuss the factors involved with lamellar tearing, with the aid of a diagram show its typical location?
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1. Which are the five areas of technical knowledge required of an SWI?
A. A. Planning, leadership. NDT, costing and metallurgy.
B. Costing. Organization, technology normative documents and auditing
C. Technology, Planning, organization normative documents and auditing
D. Training, normative docum nts, metallurgy, organization and auditing.
2. Which of the following is not a fusion weld?
A. Thermit welding
B. Electro slag welding
C. Laser welding
D. Friction welding
3. which of the following is not variable used in penetrate testing?
A.
B.
C.
D.
4. Which of the following statements s true if applicable t a charpy vee notch impact test?
A. It’s a destructive test used to determine materials ductility in the weld zone.
B. its mechanical test used to determine a w lds resistance to creep.
C. It’s a dynamic test, which is used to give'a'measure of notch toughness.
D. It’s a static test used to determine materials toughness in the notch region.
S. How can you tell the difference between an EN/ISO weld symbol and a BS weld symbol?
A. the EN/ISO weld symbol will always have the arrow side weld at the top of the Reference line.
B. the EN/ISO symbol has the welds elementary symbol placed on a dashed line
C.Laying above or below the solid reference line to indicate a weld on the other side
D. the EN/ISO symbol has a fillet weld leg length identified by the letter “a”
E. the EN/ISO symbol has a fillet weld throat thickness identified by the letter “Z”
6. What is the possible effect of having the heat input too during welding?
A. Low toughness, entrapped hydrogen and low hardness.
B. High hardness, lack of fusion and entrapped hydrogen.
C. Entrapped hydrogen, low toughness and high ductility,
D. La k of fusion, low toughn ss and a reduction in ductility.
7. An MMA electrode classified as E7018 is?
A A basic low hydrogen electrode containing iron powder
B. A rutile electrode containing iron powder.
C

- A Cellulose electrode suitable for welding in all positions.
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D. A rutile electrode depositing weld metal with a tensile strength of a least 70,000 Psi.on firm.

9. Which of the following may be used for the TAG welding of austenitic stainless steel?

A. Lanthanum electrode, DC-ve

B. Cerium electrode, DC-ve

C. Zirconium electrode, AC

D. Thorium electrode, DC+ve

10. Which of the following is the most likely to be considered an essential variable for a Procedure qualification test?

A.A change from an electrode classified to BSEN 499 as an E46 3 INI B to an electrode Classified to
AWS AS5.1 as an E7018.

B. A hange of pipe wall thickness by at least 15mm.

C. A change 1n pre-heat temperature from 50°C to 100°C.

D. All of the above

11. What is meant by the term specification?

A. A document that prescribes the requirements with which the product or service has to conform.
B. A set of guidelines recommending practices or procedures.

C. A written description of the exact steps to be followed in manufacturing a product.
D. All of the above.

12. Which of the following gives information on the susceplibility of a material to lamellar tearing?
A. CTOD test

B. Charpy vee notch test

C. Through thickness test

D. None of the above

13.Name the fourth weld process crack which has a totally different formation mechanism to HICC, Solidification
cracking and lamellar tearing?

A. Liquiation cracking

B. Re-heat cracking

C. Crater cracking

D. Hot tearing

14. Which of the following material types is the most susceptible to re-heat cracking:
A Austenitic stainless steel

B. C-Mn steel

C. Cr-Mo-V steel

D. HSLA steel.

15. Assuming the radiograph to be of a good quality initially, w hich of the following Changes would give the most
adverse result on the radiograph produced when using \ ray equipment?

A. Achange in exposure from 1 minutes 12 ma to minutes 4ma
B. A change from 200 kv to 300kv.

C. A change in development time from 4 minutes to 4 minutes 30 seconds
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D. All of the above would have the same adverse affect on the radiograph.
16. Which of the follcwing is most likely to increase the change of Solidification cracking?
A. Reduction in sulphur content of the parent matenal

B. Increased restraint on the joint during welding

C. Increased in weld hydrogen content from 15m/100g to 25m/1100g

D. Poor through thickness ductility in the materials being welded.

17. Which of the following are never reasons for using P.W.H.T?

A. Hydrogen release

B Stress relief

C. Grain refinement

D. Carbon reduction

18. A multi-run MMA. Butt weld made on c-mn steel consists of 5 passes,12 pass weld made with a smaller diameter
electrode on the same joint on the same material will have?

A. a lower heat input and a higher degree of grain refinement

B. A lower heat input and a coarse grain structure

C. A higher heat input and a higher degree of grain refinement

D. A higher heat input and a greater degree of distortion

19. \Vhe;l considering the advantages of site radiography.o “er ultrasonic inspection which of the following applies?

A. A permanent record produced, good for dete ting'defects that do not have significant depth in
relation to the axis of the radiation beam and:defdct identification

B. A permanent record produced, good f:r th detection of all surface and sub surface defects and
assessing the through thickness Depths of defects.

C. Permanent record produced, good for defect identification and not as reliant upon surface
preparation.

D. No controlled areas required on site, a permanent record produced and good for assessing pipe
wall thickness reductions due to internal Corrosion.

20. Inverter systems?

A. Changes ac to dc at a higher frequency

B. changes dc to ac at a higher frequency

C. Keeps dc constant thus giving an increase in arcstability

D. All of the above,

21. Which of the following mechanical tests can give a quantitative Assessment of ductility?
A. Tensile test

B Nick-break test

C. Bend test

D. All of the above

22 Which of the following are applicable to dc electrode-ve when using MVIA welding process?

A.A broad h at affected zone, a reduction in hardness and a narrow deep fast freezing weld p 1
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B.A narrow eat affected zone, fast freezing weld pool and good Penetration properties
C. Mechanically and metallurgical no different tod ve

D. wide shallow weld pool, flat weld profiles and lower hardness Values.

23. When welding aluminium with the MMA welding process?

A The use of ac current only.

B. The use of dc electrode+ ve only.

C. The use of dc electrode-ve only

D. Bothaandb

24. a tee joint on a support bracket is to be welded both sides using 5 mm leg length fillet welds, each weld is to be
intermittent 50 mm in Length, the gap between each weld is to be 2Smm. In accordance with en 22553 which of the
following symbols gives the correct Representation?

25. Which of the following is likely to reduce the chances of arc blow?

A. Change the welding current from dc to ac

B. Change the welding current from ac to dc

C. Change from dc+ve electrode to dc -ve electrode

D. Change from dc-ve electrode to dc - ve electrode.

26. A welder qualified in the pg position would normally be qualified for welding?

A. All diameters of pipe

B. Welding positions Pa, PC, PG and Pf

C. In position pg only

D. All pipe wall thickness.

27. The weldir;g arc could be characterised as?

A. A high current, low voltage arc with a flow of electrons flowing from cathode to anode
B A low current. High voltage arc with a flow of electrons flowing from cathode to anode

C. A medium current and medium Itage with a flow of electrons and +ve ions flowing from anode to
cathode

D. A voltage, which always remains onstant at a constant potential with a flow of electrons and -ve ion¢
from cathode to anode.
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28. The heat affected zone of a fusion weld?

A .Usually has the highest tensile strength
B. Cannot be avoided

C.Is usually martensitic

D. Bothaandb

E. All of the above

29. When using basic electrodes, to keep the weld metals hydrogen, Content down to <I15mll/I 00g of weld metal
deposited, which of the Following applies?

A. The electrodes must be used indoors, can only be used in the down, Hand position and the use of pre
heat is essential.

B. The electrodes must be used in a dry condition but never baked, the use of pre heat and used with a
short arc gap.

C. The electrodes must be used with a short arc gap; the use of a minimum weave and the electrodes
must be used in a baked condition.

D. The electrodes must be pre baked, used on dc. Electrode + ve and with a minimum arc gap.

30. In accordance with BS en 22553 which welding symbol best represents a fillet weld, Welded other side?

S T SSWIMOD NOTES RE\
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1 :
BS 499 part2\ Answers DRG B

1. Welded all way around: 6mm egle gth ilet weld. site
we d (peripheral weld) o

Z, +
s L

2 Welded both sides: 8mm fil et weld, pe ‘pheral we d
weid o be welded all around the part.

3. We ded arrow side: 10mm leg length fi let weld
Welded other side® Single-J buti with a  8mm leg

leng h fillet weld superimposed. after welding UT
inspect'on o be carried out

4. Welded arrow side 10 fillet welds 8mm eg lengths, the
length of each weld 80mm the dis ance between each
weld 80mm.

Copyright O 2003 TWI Ltd
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BS 499 part2_Answers DRG B

9 Welded arrow side 6mm filetw d. After welding
completed MT to be carried out

10. Welded arrow s e* Si gle- eve ut wed. fla { ush)
profile

1 W lded arrow side: Square butt weld, convex profile
Welded other side: 6mm leg length fillet weld.

12 W dedarrow d 8mm leg length fl et we d
concave profile.

Copynght 2003 TWI Ltd

BS 99 part2 _ Answers DRG B

——n e I\
i

13. Welded arrow side: Backing run weld flat (flush) finish.
Welded oth r side: Single-V butt we d.

14. Welded arrow side- Square butt we d, f at fin'sh.
Welded other side: 8mm leg length f let weld.

15. Wel ed arrow side- S'nge U butt weld. flat flush) fin'sh

t Welded other side: Singe Vbul v id
Wlded using the MAG we d gproce s

Copyrg t  003T Lt
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BS 499 part2 Answers DRG B

17. Welded rrow side: 8mm leg leng h fille weld.

18. Welded all way around. Surfacing we d (hard facing
B 2.1 dcates spec'fic instruc 1ons

19. Welded arrow side: S g e-beve butt wel
Welded other side: 6mm leg fength fi let weld.

20. Welded arrow side: 12mm leg length filiet weld
Welded o her side: 8mm leg ength filet we d.
Note leg length to large for materia thickness

Copyright © 2003 TWI Ltd M.S Rogery

Copyright © 2003 TW Ltd M.S Rogers
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BS EN 22553 Answers DRG C

. We ded a row side: Si gle-d utt, at flush) ins .
Welded other side: 12mm leg ength fi et weld.

2. Welded arrow side: S ngle-bevel butt partial
penetration depth of preparation 25mm
Welded other side: 6m 1 eg length fi et weld, welded
a way around, Draw ng indicates the pipe to be
prepared incorract se -up

3. Welded both sides: 12mm leg length fillet weld, toes
hlended smooth. welded all way round (peripheral weld).
After we ding 1s completed MT to be ca ried out.

4. Welded arrow side: Sing e bevel! butt weld, smooth
fin sh.
Welded o her side: 12mm eg length llet weld.

Copynght 2003 TW! Ltd M.S.Rogery
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BS EN 22553 Answers DRGC

9. Welded arrow side: Squarebut, s eo e we

We ded wside urfacin wed hard facing).

1 . Welded row side: Sing e-J butt w h a 25mm eg

length fillet weld superimposed reference symbol
indicates specific instruction

12. Welded arrow side, Double bevel butt we d 16mm leg

length fi let weld Super 1poced weldtob made a
way around component.

Note: fillet weld should be pl ced on other s'de

Copyright 2003 TWI Ltd

20
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W
# BSEN 22553 Answers DRG Cc

17 Welded both sides' Doy le beve but with a 12mm
leqg ength fliet weld supe ‘mposed perphera weld
Ate vedngtobe inspecedw UT

18 W lded both sides Three 16mm leq | fi et

AXA_ w ids each weld 25mm in length, gap between e

A
weld o0n mwe s to be stagg red.

9. Welded both sides: Three 12mm leg eng h fillet

welds, each weld 50mm in length, To be welded wi h
the 1AG process.

20. Welded arrow side: Sin
10mm eg
weld. After

gle-beve butwedwth a
le gthfi etwed Supe 1posed periphera
we d ng weld to be nspected wth UT

Copyright © 2003 TWi Ltd

M.5.Rogery
BS EN 22553 Answers DRG C
21. Welded both sides: Single-J butt, flush finish,
peripheral we d
22. We ded arrow ide: Steep-f nked single V butt, flat
(flus finish),
Welded o her sid - Back ng un flat (flush) inish, we d
to be made alt around t e part welded using the MAG
process
Weided b th sides: Dou le Jhutweld 9at flus
in's1prphe al we
Co yngh 2003 Twi M S Rogers
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BS EN 22553 Answers DRG C

24 We ded arrow sides: Convex si gle Vb tt weld wit
permanen backing strip.

25. Welded b th sides Concave fliet

dw'th 12mm eg
1 s MTinspection required

Copynght 2003 Tw! Ltd

Copynght 2003 Twi Lid

www.iran—mavad.com

Slgo uwaigo ale 22 0

M.S.Rogery

M.S.Rogers



www.iran—mavad.com

Slgo uigo yole @250



Abojouipay Suwior S|eIe Y 10§ 303U POy M1 1M ‘S00T 2 Wbaukdoy

IML
L
AN r
S 13 131 14€SSZ¢ IS8
ABojouypay Sururor sjeuayery 404 dUID piso MIIML’S007  1yBuddon
IM1L

SPI®  u23am3aq soueysip
Puespid jo ipbus) 'spp jossqunu-at w s
S JOIY N 3y UO UMOYS sk SuoISUBWIP Jedur] |1y

| ws
SUljoY> AP OCIu ousase suoisUIWIP S|

loqw s
°43 JO 3P s Yo7 a3 03 BuY |BdRIBA PP Y U esp

3q3isnw usuodw  surp ednue eyl s) ws

"3Ul) uonesyYRUBP! payseq 3yl UO oqw S
utol o jo apis 49420 UO Spj@  "aul| DUIIDI
POS 3 uo joquiAs “uiof Jo apis mour sp o

S

Abojouypay Sunnor S/eLINEW 10 QU Pliosy M11ML S00T  ybBrAdo)
IML

Abojoupay supuor s|eazepy 104 agua) prios P IML'S00T  WBuAdo)
IML

e L b

[ensiA uewy Jaylo
- Buss] aanpnisag UoN

7 I

www.iran—mavad.com

slgo U.w).'ng.owﬂlf-a-?)ﬂ



www.iran—mavad.com

Slgo uigo yole @250



4 Bupor syzrsazep 105 aguan puo

— Sam3 €SSTZ 3sd

R1IML ‘S00T O wbpddoy

4 0s 5T oS

- | 1 N | 1

(€) xg o1z
( LAWK £

S 3 €SST 3ss

1 IML ‘5002 3 wbaddo)

ABojouyay buwror sjeL ey 10p anuay PlHOM

FYIML S007  wBukdoy

0z o oz
St 05 st o5 &
() zxe g012.
(

14

S 3 T €5SZZ 3 sg

ABoyourpay Supusor S1euR e 104 asyuay Pros;

RTIML'SO0T  WByatdoy

— ﬂF oy

—

L

I._ov[

| S
LT4

M STxg 9%

4

S 3 TI €SSZZ 3sg

www.iran—mavad.com

Slgo wigo ole @2 40



www.iran—mavad.com

Slgo uigo yole @250

[



ML

oupoy Sumitor sjeuay oy aguay PO R1IML ‘5007 3 WBuido)

iogq °
j0 uou § ® uuedo joou pue 3)6u po npug

soeds ue
0 u |’‘spp joybug) ‘spl m o0 Jaquunu '3°! joqQWAS
JONBO® uov oysaue Suoisusw)p Tesu] |1y

I S3nJoPS a3 03 u oys aue suoisuswipy |

IoqwAs y3 o 33 033Ul eI ayy yp
U eip 29 3shw 3u ucdwod

NeRlsAewnr sjoqu s

3ul} ouBJI3u Ay} Jo TST UG o6

T wmy .,  SPI ! M 3uj) duasasR
0 0 juofjo,, uwSpP

4 Bupuror sjeuyep s0; aqusd pro T IM1'S00T O W

_———LN

S €SS s

= E

ABojoupay Sumror syeuay 4% 2Qua) priogy P IML ‘5002 O Buddo)

A

TS
P SG7 1L g€sszz NI sg

1 4

ABofouypay Burutor syewuayesy 104 aQua) pross RIIML‘S00T  WyBddoy

——— r4

S € £95Z¢ 3 sd

www.iran—mavad.com

Slgo wigo sole @2 0



www.iran—mavad.com

Slgo uigo yole @250

B



4 owpoy Bunyor STeLIep 104 29ua) proy PV IML ‘SpoY 3

ZK:

SE€

Ao.n

0t

ot
\ 3

A

AbBofoupay Buyor S|eLR3EN 104 AU Prom FI1IML ‘S0 @ 3yBruddon

ABoy 1uror syeusyeyy 104 aguar puo
o 2

R IML ‘'S00T O WyBualday

d 3 seQedipu_, s,
- . 2 3djemyeyq

0L

DL Bujor ssugeny 10s aguan piogy

FI 1ML ‘S00T  ayBrddon

L

SIS
................ A:\mﬂ
S€S
A 0Tz/ze

£°8 9bed uo saj0u 9yl
W RO3i00 uselp Jou ase
Ssul  owe 3yl Jeyy 330

www.iran—mavad.com

_\,|9_wan.g.owﬂli‘-a-?)‘°



www.iran—mavad.com

Slgo uigo yole @250

a

F 2



Abojouypay Buutor sreirazepy 40 agua prrosy R 1M1 ‘5007 O 3yBuddos

wwora: s 6 Gayppe BN Ny

01
A

€ 3s * S V¥ 0)MOoJ3q usaib
1 10[pope  nioyBur  psjoquiAs e wwM.an.u

IS2IBX9S W S Ud mg

www.iran—mavad.com

Slgo uwdigo sale @2 40



www.iran—mavad.com

Slgo uigo yole @250

a

;s\ e e e s B S M s M & s A B B

— = F o



Y N N
1 N

NO-10A, VASUDEVAN STREET, SHANKAR ABO ES,
THIR JVANIKOVIL, TRICHY-620005
PHONE-91 9942217610/0431 4250109

MAIL:sbtis2010 a gmail.com

N r
Vi

PREPARED BY. R. MURALIMOHAN

www.iran—mavad.com

Slgo Fuwdigo ole @250



www.iran—mavad.com

Slgo uigo yole @250

a

&

F

=X

& M A Em A A M A& A& S & A



10

Side View Front View
- Finad ductile fracture
Durection of streat & a1 45° o the stresy

45°

Weld face .
<
wu
COrNOBATILY L T v

1)

s

Ductite fractures occur from areas of stress concentration

2) They may also be the final mode of fracture 10 a faligue
fracture

3) Ductile fractures always occar at 45° to the applied load

4) Ductile fractured surfaces are rough, and often show shear
Lips

$) llilpouibloloﬁtdneuof-anode-memiomdinﬂiJ
presentation on a single fractured surface

COMMOTIITIMLN oy el ot wemagm s € b

F - B

Factors to be idered when & jgating Bntile F;
Buittle frachures arc likely to occar in steels that cxhibit good
toughneas at aormal room temaperatures afier they have been

exposed to sub zero temperatures for agy length of time. (At
teroperatitres below the transition range)

The presence of sudden impact will cause the steel to vndergo

brittle frs with ch ic sudden faiture. Thus is most
often accompanied by a sharp and loud noise

Factors to be d would inchude ey of
thae ¢l and further i igative work to extablish other

possible contributary factors, such as the carrying of cryogenic
liquid gases under pressure

e & i o
Copre o s TWLS Tomg Tober Tt Wireg  Shate Eout

nx»
Factors to be considered when investigating Ductile Fractures
Ductile fractures are initiated frora arcas of high streas

concentrations

When analysing the failure patiern of duchle faihures, the
propagation rate of the crack may have been extremely slow, but
final fracture will be rapid if the componcut is loaded

Anatynis of the fracture surface will initially show that the
fracturc occurred at 45° to the foad, and the aurface and may be
accompanicd by shear Lips, or arcas of plastic movement

Ductile materials may very ofien show indications associsted with
brittle fractitre, caused during fracture by the “Plainy Strain” cffect

Waman § Padacr by 34

Cowyrigry © 000 Twi 138 [ ol ST

1.10]

Exa andweRTﬂSpeamen' number 004
. Double V butt weld

Side view Pl o view

T, 3. ;?sé- 3
. ~ ¢ N -
3 R A 3

4)© inkimion potts Frtigne o weld ront dne 1o fack of root fasia in
2 poeticns

1} Patiguc ares 1% mode of fractare (3 %)
3 Ares showing piab uretp effect. (37%)
3 Docfle ares showing shesr Upe (30%0)

Signed J‘Cﬂnz_y oyA) 0%

Copprp? € 3208 Tvaly

Wennl Predcrd o "
Touy Witzter TWA Marsper g § ost
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B e sator o atas b

Faﬁmmmmummmhmwm
woycutlowlylhwﬂndnmﬁm in ductile matcnals until there

1)

Faugue Bilures arc always itiated from stress
concentrations

Tany Weshes TW Varwpe Mat €

is insufficicat CSA to support the applicd losd 2) T\:cfm.\lﬁ:dwedwfocuclumwdbymof
Arces of sudden plastic alip are charactenised by beach marks, phmc.hp,maembawnuhuchmm
which can be obscrved on the final fracture surface 3) The cpi of e radi is the ntistson point of the
The spicentre of the radil alwsys points to the crack start fracture
" 4)  The fracture gencnally continuc to move untl insufficicnt
Lines of major plastic slip Stress concentration CSA is available to casry the d leved of stress
) 5) Faﬁguewiﬂnotb:dwﬁmlmod:ofﬁwmt,bmnhvuy
ofien the first
Fractured rotating shaft
OGO TS TILE  1ory s o4 e et £e ! CopmMONBTMUS 300y ks o £t e ot
L] . L) .
16.50 1053
Britile fractures’ are rapid failurcs of metallic strocturcs that occur *
whmumemhubeeomcbtinlemdinlhepmofnomh:d mercsurﬁwe
of stress and on most 2 low temp fad
Imperfection
mwulunbem&:ordynmﬁtmmdseﬁmlmodeof
Gailure associ ted with another form of fracture
The fractured surface is characicrisod by its flat and featurcless .
i 90° 19 the plein of the stress Lot
appearance that is always at o ction
The surface is marked with chevrons (>>>#<< <) which point . .
10 the direction of the fracture initiation point pe Chevrons point to the fracture imuiation point
Coppi © 2008 TWILI vomrnd Presces sy ’ CommHORES TR gu i o g beate tou "

& .

[} Bﬁﬂkﬁubﬂumﬁvmmofmnumﬁm

2) Thcynuynbobelheﬁmlmdeofﬁzdmilufa!ig\w
fracture

3) Brittk Fractures always occur at 90° to the applied load
4) Brittle frectured surfaces arc crystalline, flat & featurcless

5) A:eu'mdiuﬁngh-mleﬁwmmybeoh«wdm
otherwise ductile specimens causcd by plamn straw effect

6) Dmlilefaﬁﬁcneehlmdwbecumbﬁnlewhmcxpowd
to sub revo temperatures (Acute Ductle/Brttle Teansition)

vama § Preaces o "
Ty Waizbar T4 U qrager Sdsie Esa

Capyigt O I TW
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FRACTURE KSSESSMENT ReforT

ractu -Assess e t eports e ‘men 1. swaz
A. Shear lips
[“ - by - B. Initiation points/weld
o RS toe undercut

C Weld spatter
D. Fatigue fracture surface

S N E. Ductile fracture surface
WAL T . F. Weld undercut
. : - T G. Poor weld craters
e — H. Possible beach marks

Primary mode of failure: Fatigue perpendicuiar to the applied stress
Secondary mode of failure: Ductile JSfracture

Conclusion. Fatigue failure occurred at the weld toes of a fillet weld on both sides of the
Joint. The fatigue failure has initiated at a number of points along the weld toes (B), theses
separately initiated into fatigue cracks and joined up by a series of steps on each side of
the of the joint (D) this is evident by the smooth appearance of the fracture Surface. The
Jatigue crack stopped at he possible beach marks (H).

The secondury and final mode of failure is a ductile fracture (E) this is evident by the
rough fibrous appearance and areas of shear lips (4). Other points of interest are the poor

2¥€ld craters (G) und the weld undercut (F). ~ —_
“Kame: Mark Rogers  Date: 13/06/03 Signature: M. S Rogers ’
Copyright © 2003 T W1 Lid .3 togers
. . - swi32 '
racture Assess e t e or Speciipen £, i

@ . ®c &

B

e

A Shear lips B. Reduction in area C. Fatigue fracture D. Ductilz fracture
E. Stepping F. Beach markings G. Inclusions H-H Initiation point

2rimary mode of failure: Fatigue perpendicular to the applied stres,
Secondary mode of failure: Ductile fracture

Conclusion: Fra:ture occurred at the weld toe (H-H) of a butt weld aing its ent.-2 |
length.

A fatigue crack has initiated at the weld toe (H-H) along the welds entire length, tl 1 15
evident by the smeoth fracture surface (C). The fatigue crack stopped ct point (F).

The secondary mode of failure is a ductile Jracture this is evider:t by the rougle fi.1ass
Jracture surface (D), the evidence of shear lips (4) and a reduction in area (B}. Other
poin:s to notice are th opening up of the plate inclusions (G) in the rolled du ecizan

Name. Mark Rogers  Dale: 13/06/03 Signature: M S Rogers
Copynght @ 2003 TWI Lid ¥ B Rogers
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sSwiadz2

Frac re ssessmen 0 speci en 3.
,— sy v ~——z T T A. Fatigue fracture
i surface
T D B. Shear lips

© C. Reduced area
D. Ductile fracture surface
. E. Weld defects (slag
inclusions)
F. Beach markings

—

Primary mode of failure: Fatigue perpendicular to the applied stress

Secondary mode of failure: Ductile fracture

Conclusion: The butr weld Jailed due to fatigue cracks which initiated | from weld metal
defects (E). The cracks have a smooth appearance this is evidence of fatigue fracture (4).

The secondary mode of failure which is the Jinal mode is a ductile Jfracture this is evident
By the dull 1brous appearance of the fracture su ace D), shear lips (B) and a sligh:
reduction in aréa ().~ - _"k

Name: Mark Rogers  Date' 13/06/03 Signalure: M. S Rogers
Copyright © 2003 TWI Lid .$.Rogers

. SWis2
racture Assessme t eport specimen 4.

A. Gas pore
B. Beach mark
ST s \‘. @ C. Fatigue fracture surface

CA)/" : D. Shea lips/shight reduction in area
. E. Ductile fracture Surface

Primary mode of failure Fatigue perpendicula to the applied stress

Secondary mode of fajlure: Ductile fracture

Conclusion: The metal shafi failed due to a fatigue crack which initiated from a small
gas pore (4)

The primary mode of failure is from a Satigue crack (C) this s evide-t by the smooth
appearance of the fracture surface.

The secondary and final mode of failure is a ductile fracture (E) this is evident by the dull
gray fibrous appearance of the fracture surface, evident of shear lips (D) and a reduction
in area (D).

Name: Mark Rogers  Date 13/06/03 ign Rogers
Copyright ©2003 TwWi L1g www FINRIYIE A Mo e
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ac ure ssessme €po

speci e 6. s
® .
) % — -_/' ’ ﬁ;_, A Slight shear lips
©' .'r; \“;"_-Q_‘ — 'B’*__;’ .-._’:_E B. Brittle fracture
T K= ~ TS surface/chevron pattern
. ‘:\\-\\‘ \Q\:ﬁ‘&.\?_ - C. Initiation point
®

DIRECTION OF PROPAGATION

Primary and final mode of failure: Brittle fracture

Conclusion: This Service failure has no visible initiation point, the fracture is a brigle
Jracture this is evident by the uniform chevron

pattern (B), which points back fowards the
origin of the fracture initiation point,

Other interesting points are the slight shear lips (4) and no reduction in area eviden:,

Name: Mark Rogers  Date. 13/06/03 Signature. M S Rogers
Copyright € 2003 Twi Lig

¥ 8.%gars
www.iran—mavad.com
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Fracture Assessment Report specimen 7.

. TTTTRWY

A. Machined notch,
initiation point
. B. Fatigue fracture surface
C. brittle fracture surface

Primary mode of failure: Fatigue fracture
Secondary mode of failure: Britle Jracture.

- eyt EN . Do
Con clusion: T?:‘e CTOD-sampIe failed from a purposely initiated fatigue crack ]
:nenﬁﬁmary mode of failure is a fatigue ﬁ-ac;iz(re (B) this is evident by the smooth fracture-}-

" .sz‘uj'ace, which initiated from a machined notch (A). The secondary mode of failure is a

brittle fracture (C) this is evident by the crystalline fracture surface with very little

o evidence of, plastic deformation (very little reduction in area) and no evidence of shear lips
J Name: Mark Rogers  Date: 13/06/03 Signature: M. s Rogers
’) Copyright © 2003 TWI Lid - . S.Rogecs
O . & = T O3
O ) -
F . swWi32
O Fracture Assessment Report specimen 8.
O : .
- ~ A. Machined notch,
® >“ _ initiation point
0 :@ B. Fatigue fracture surface
? O , C. Shear lips

: B ' ‘ D. Ductile fracture surface
® . \© Primary and final mode of failure: Fatigue
D O LVl Jracture

S = . Secondary mode of failure: Ductile fracture.

) m Conclusion: The CTOD sample failed from a purposely initiated fatigue crack
- The primary mode of failure is a fatigue Jracture (B) this is evident by the smooth fracture
) O surface, which initiated from a machined notch (A). The secondary mode of failure is a

) [I] ductile fracture (D) this is evident by the fibrous appearance of the fracture surface with
) : E-i evidence of plastic deformation, a large reduction in area and shear lips (C).
v Name: Mark Rogers  Date: 13/06/03 Signature: M. S Rogers

Copyright @ 2003 TW1 Ltd NS Pogan

www.iran—mavad.com
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S cimen No 1.

A, B,C, & D - Crack initiation points
E, F & G - Crack initiation points
H - I Shear lips

Primary Mode of Failure: Fatigue
Secondary Mode of Failure: Ductile Fracture

Conclusion: The primary mode of failure is fatigue fracture which has initiated at the toes
of the vertical legs of fillet welds on two opposite surfaces of a load carrying plate. It has
initiated at a number of points along these weld toes.(A,B,C,D,E,F&G). These separately
initiated fatigue cracks eventually joined up to form a semi -elliptical fatigue fracture.
The secondary mode of failure is a ductile fracture as evidenced by the small shear lips
and dull, grey fibrous appearance of the fracture surface. H&T).

Name, Sign & date your report.

www.iran—mavad.com
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Specimen No 2.

A-A Fatigue crack

B-B Small shear lips:

C - D Stepping / Crack initiation points:

E & F Inclusions

Primary Mode of Failure: Fatigue

Secondary Mode of Failure: Ductile Fracture

Conclusion:

The primary mode of failure is a fatigue fracture which has occurred at the toe of a butt weld

along its entire length. Evidenced by a smooth flat fracture surface. A - A.

The secondary mode of failure is a ductile fracture as evidenced by the small shear lips
and dull, grey fibrous appearance of the fracture surface. B - B.

Separate small crack initiation points are visible at C & D.
Inclusions in the rolling direction at the extremities of the fatigue crack have opened up

prior to final fracture occurring.

Name, Sign & date your report.

www.iran—mavad.com
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A, B & C - Internal weld defects (slag inclusions). -
D, E & F - Fatigue Cracks.

Primary Mode of Failure: Fatigue
Secondary Mode of Failure: Ductile Fracture

Conclusion:

The primary mode of failure is a fati gue fracture which has occurred due to internal weld
defects A,B& C. The fatigue cracks, as evidenced by the smooth flat fracture surface.
D, E &F., have developed into circular configurations as the fatigue cracks have
propagated through the material.

The secondary mode of failure is a ductile fracture as evidenced by the shear lips and
dull, grey fibrous appearance of the final fracture surfaces.

Name, Sign & date your report.

www.iran—mavad.com
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Spec” e o .

A Gas pore:

B Beach mark:

C- Smooth fracture surface:

D-Shear lips & slight reduction in area.
E -Dull grey fibrous appearance

Primary Mode of Failure: Fatigue

Secondary ode of Failure: Ductile Fracture

Conclusion:

The metal shaft failed due to fatigue failure initiated from a small pore near the surface.
This is evident by the smooth fracture surface and the beach mark at the end of crack

propagation.

The secondary/final mode of failure is a ductile fracture as evidenced by the small shear
lips and dull, grey fibrous appearance of the fracture surface.

Name, Sign & date your report.

www.iran—mavad.com
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Specimen No 5

A - Surface crack
B Small 45° shear lip

C Striations / chevrons
D & E Shear Lips.

Primary & Secondary Mode of Failure: Brittle

Conclusion;

Brittle fracture is both the primary and secondary mode of failure in this example.

The crack was initiated at A, possibly from a surface defect at the toe of the weld. There
is evidence of a shear lip at B but the pattern of markings on the fracture surface,
radiating from the surface crack would indicate a brittle fracture.

The small shear lips at D & E have been created as two advancing fractures, which are
not in the same plane, have been forced to join up. This could be due in part to the
complex stress patterns developed at the head of the advancing crack

Name, Sign & date your report.

www.iran—mavad.com
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A-A Origin of fracture
B Direction of crack propagation
C & D Small shear lips.

Primary & Secondary Mode of Failure: Brittle Fracture
onclusion:

This sample is part of a service fracture remote from the region of fracture initiation. The
fracture surface shows characteristics typical of a propagating crack through a brittle
material, B. The surface markings which show a herringbone or chevron pattern, point
back towards to origin of the fracture at A. The small shear lips at C & D indicate
uniform stresses through the plate thickness, and that the fracture was very brittle.

Name, Sign & date your report.

Time allowed 1 hour for two samples.

Instructions:

1. Sketch the fracture surface.

2. Indicate fracture initiation points (if known).

3. Show any weld / parent material defects (if present).

4. Identify primary mode of failure.

S. Identify secondary mode of failure.

6. State whether failure occurred in the weld, parent material or both.

7. Write a conclusion to summarise, provide reasons for / evidence to support your findings.
8. Sign & date your report.

www.iran—mavad.com
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NO-10A, VASUDEVAN STREET, SHANKAR ABODES,
THIRUVANIKOVIL, TRICHY 620005
PHONE 91-9942217610/0431 4250109
MAIL:sbtis2010@gmail.com

PREPARED BY: R.MURALIMOHAN
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14
i 10A, Vasudevan Street, Shankar Abodes, Thiruvanaikovil, TRICHY - 620 005
“*@ Phone: 0431 - 4250109, Cell: 99422 17610, E.mail: sbtis2010@gmail.com

|
|
’{¢ '~/ TECHNICAL INSPECTION SERVICES |
f
|

LR
RADIC DA TP » DOR

Customer Job No. Report No.
Project Date Page(s) of
Project No, Location
Code Specification [ Procedure
Item - { Condition As welded Ground I
Material Diameter/ Schedule/ Heat Treatment

1 Length thickness | Lighting I
X-ray data Gamma ray data Film Data Exposure data
Unit No. Projector No. Manufacturer Source/Object mm
Unit type Source No. Type Object/Film g mm
KVp Source type Size H&D density
mA Activity GB(Ci) | Screens(Pb) Front & 1QI type / ASTM

Back size EN
Exposure time Exposure Thickness 0.125mm | 1QI %
time Sensitivity |

‘Weld /item identification Welder ID Location - Evaluation Result

LF - Lack of fusion

ABBREVIATIONS: BT- Burn through CP - Cluster porosity

NSD No significant defect EP- Excessive penetration ELP - Elongated porosity | I - Inclusion

UC - Undercut LP -Lack of penetration IGP - Isolated gas pore TI - Tungsten Inclusion

SD -Surface depression RC- Root concavity P - Porosity C - Crack

Technician: Name

Level Client Rep :

Signatur;:_-—‘_— Signature : -
Date - Date o o

SBTIS/RT/2011/REV-0
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. SREE BALAJI
R @» -/ TECHNICAL INSPECTION SERVICES |

La

10A Vasudevan Street, Shankar Abodes, Thiruvanaikovil, TRICHY - 620 005
» Phone: 0431 - 4250109, Cell: 99422 17610, E.mail: sbti52010@§mail.com

ULTRASONIC INSPECTION REPORT

Client : Job No. Report No. Date:
Location : ItemID :

Drawing No : Material :

Project : Thickness :

0 ° o Ld (-] M4 3 .

Probe (TWIN) 45 60 70 Specification :

Frequency MHz UT Procedure :

Primary Reference 5 Flaw Detector :

dB Serial No :

Transfer correction Calibration

dB Certification No :

Scanning Sensitivity . Couplant :
-dB

Weld type :
Range (mm) haail;
Limitations : =
Result :
ACC REJ
Result

Technician : Client Rep : Al/ TPI;

Level: Name : Name :

Signature : Signature : Signature :

Date : Date : Date :

SBTIS/UT/2011/REV-0
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SBTIS

N

10A, Vasudevan Street, Shankar Abodes, Thiruvanaikovil, TRICHY - 620 005
« » Phone’ 0431 4250109, Cell: 99422 17610, E.mail: sbtis2010@gmail.com

SBTIS/PT/2011/REV-0
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SBTIS |

10A, Vasudevan Street, Shankar Abodes, Thiruvanaikovil, TRI HY - 620 005
, Phone: 0431 - 4250109, Cell- 99422 17610, E.mail: sbtis2010@gmail.com

Date :

SBTIS/MT/2011/REV-0
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Client

. Project No.

. Report No

. Request No.

. Date of test.

. Location

. Reference Code
. Welding Process

. Material Type, thickness & diameter

- Weld geometry

. Surface condition

. Identification No

. Drawing No

. Type of radiation

- X ray voltage or source strength

- Source or focal spot size

. Density

- Exposure technique

. Viewing technique

. Film type, brand & size

. Pentameters designation size, position & sensitivity

. Exposure time

. Film processing (manual or automatic)

. Welder symbol

. Area of interest

. Interpretation (type & size of defect)

. Result (accepts or reject)

. Legends

. Technician name, date, signature & qualification
Interpreter name, date, signature & qualification

. Other discrepancies found whi h is not matching with the report

. Suggestions

www.iran—mavad.com
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19.
20.

. Item number

. Weld identification

. Relevant specification/procedure

. Relevant acceptance criteria

. Operators name, signature and qualifications,
. Date of test

. Stage of test

. Location

Flaw dector used (including serial number)
. Details of ali probes used including all performance checks and serial numbers
. Reference to inspection sensitivities and db used for each probe
Details of all areas where the surface preparation is out of specification
. Details of surface condition during test and parent material quality
. All attenuation checks/measurements
. Weld geometry’s and welds condition
. Details of any areas with limitedsaccess
. Details of all flaws, which exceed the recording threshold/a ceptance criteria
Any flaws exceeding the acceptance criteria limits shall be shown on a drawing

The position of any inspection datum’s used and the dimensions of the component

under test (weld thickness, circumference

21
22

. Flaw sizing technique used

. Report number any report numbers of any complementary inspection reports (if known)

www.iran—mavad.com
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. Client

. Proje t contractor

. Item numb r

. Weld identification

. Weld geometry/set up

. Relevant specification proc dure
. Relevant acceptance criteria

. Date of test

. Stage of te t

. Location
- Description of equipment used including manufacture and serial numbers
. Material type
. Surface condition
. Method
. Penetrant type
. Cleanear type
. Developer type
. Soak time
. Method of reporting defects
. Details of any test restrictions
- Details of all flaws which exceed the acceptance criteria
. The position of any inspection datum’s used and the dimensions of the items under test
. Post test cleaning if applicable
Report number and any report numbers of complementary inspe tion reports (if knows)

. Operators name, signature and qualifications,

www.iran—mavad.com
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Client

. Project/ contractor

. [tem number

. Weld identification

. Weld geometry/set-up

. Relevant specification/procedure
. Relevant acceptance criteria

. Date of test

Stage of test

. Location

. Description of equipment used including manufacture and serial numbers

. Back ground and viewing condition

. Detection medium including manufacture and batch numbers

. Method of flux generation

. Distance between contact areas

. Current type used, ac/dc, half-wave /full wave rectified

. Current used if applicable

. Test sensitivity

. Surface condition

. Method of reporting defects

. Details of any test restrictions

. Details of all flaws which exceed the acceptance criteria

. The position of any inspection datum’s used and the dimensions of the items under test
Post test cleaning if applicable

. Report number and any report numbers of complementary inspection reports (if knows)

. Operators name, signature and qualifications,

www.iran—mavad.com
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Oilfleld, Marine & Industrial Consultsnts

Certificate No: 943807

RAP REP RT 3K 4868/RT/28
r..

~leveland Bridoe and Engineering ME
» O.Box - 16765

‘Dubai, UAE
ention Mr. Bernard D’ Silva

Radiography on Production control test cou on
el ID : V.T - 6205 DRG.NO.:6019/002

Heat No: Y 31424 ‘WPS: 100-5

PARAMETERS
zrial

ickness
chni ue
Radiation Source °
cal Spot Size
cal S otto Ob’ect Distance

ocal Spot to Side of the Object
- AS per Table T-276
JointT e

. Weld Reinforcement

RESULTS
ELD NO.
J1
(Before PWHT
oofRadio  hs' 10X 40 1 No.
. LAMPRELL

“.v,

P YA QA ¢0¥o00 £YAAY Cuigli 114 YY | i e ol cereorrr gl ot vroven. oINS o s e
Dubai - P O Box 6892, Tel.:04 3457480, Fax 04 3452336, Email ellab@etiratesinglaed ABIDhabi * P O Box 26023 Tel.: 02-5542089 Fax 02-5542886
Slgo wigo ole @2 40
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Ollfield, Marine & Industrial Consultants

Certificate No: 943807

MAGNETIC PARTICLE INSPECTION REPORT

Date:

Report No.: MWS

2| -CBEME CONTRACT NO: 6031
| Client: Dept. of Civil Aviation, Government of Dubai

. Main Contractor: Cleveland Bridge And Engineering Middle East (Pvt) Ltd

K Project:

o |

Dubai International Airport Expansion (Phase lI), Terminal 3,
Concourse 2 & Car Park - AX060 - Structurai Steel Works.

~J Specification

: ASTM E 709 / ASME Sec V

1 Acceptance Criterla : AWS D1.1 Table 6.1
2} CBE. Work Procedure No. : WP-88/6031 _ -
| Surface Condition; Ferro Mag. Material Equipment:
As Welded / Ground Ready Mix Aerosol Can Ardrox Model BC1/833
@ Make: Magnaflux Sr. No. 1079
(D} Light: . Batch: Long. Magnetisation Yoke
o Natural / Artificial Continuous - WET - AC
~ Prior Cleaning: White Contrast Paint: Lifting Power:
- Chisel & Wirebrush | Make: Magnaflux 10 LBS Min. For AC
Q Batch:
()| Part Temperature: Application Method: Position Of Yoke:
® From 10 Deg. To 50 Deg. C By Spray 1 45 Deg. To Weid In Criss Cross
' Position :
OF post Cleaning: Yoke Spacing: Magnetic Field Strength Indicator:
(O] Not Required 6" ASTM E 709 Fig. 15 PIE Indicator -
) Sk No. Part Identity Weld Length Tested Interpretation
O
o
O
J ¥
O
L
I The above results are compliant with acceptance criteria and client specification - 05120 - Yes No
) Structural Steel Works .
- | EIL CBEME ITA -
)
=i
O
Signature:
) | Date: =

M6031C.DOC/Maha

INSP/Rev.1/Form #44
T A Y00 L YARY S (1 Yo00 £YAAS BB (YA YY i o p il BT EOYTY LSl ¥ EOVEAL Gkl ALY ;a4 o
Oubal : P O Box 8892, Te).:04-3457480, Fax 04-3452336, Email : elab@emiralesinetiamnAbu Dhabi : P O Box 26023, Tel.: 02-5542889, Fax 02-5542886
L]
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I ' Emirates  ndust ia Labo a ¢y

Oilti I1d,  srine & Industrial Consultants

Catificate No: 943807

Report# WS 40

Client:
Cleveland Bridge ME
P.O.Box 16765
Dubai Test Code
U.A.E
Equipment
Equipment No.:
RESULT . 24

Ultrasonic testing was carried out on welds as per detalls given below and the results are as follows.
Extent of testing [ 00%

Hern 2897 % 790. 195 3 o
7% N
The above results are compliant with acceptance criteria and client speci cation 0572-0 - Yes
Structural Steel Works. “
<
V) . bog¥l 8550 o palr Gy
S-'NAVANEETHS: CLEV LAND BRICGE & ENG. M £
signature ;< T 2aer I Kitlya psud
Date : 2]~3-0 QUALITN CONTROL DEPT.
§031E.00C/Maha

§ UT/Rev.\/Form 843
POEYAAT Sl (oY 00 £ YANG gkl (YYMYY; L. el AV EOYTYY Lusl e EoviA. el (AAQY Pea

(2 5
ubai : P O Box 6892, Tel ‘04 3457480 Fax 04 3452 36, Emaii eilab@emirates.nekaed Abu Dhab - P O Box 26023, Te! : 02-5542886, Fax 02 5542886
Slgo wigo ole @2 40 -
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THE WELDING INSTITUTE

T 1l SPECTIO SERVICES

RADIOGRAPHIC TESTING REPORT Bad example 2

Work location:

Radiographic test procedure applicable: AP 126/567

Defect acceptance criteria: 8S 2910

Radiographic technique: DWS]/

Weld identification: SEC 21 ws

Material type: Steel

Weld process: SMAW

Wall thickness: 12 mm

Radiation Source: X-ray

IQl type: BS 3971 type 2 13-18

Jointtype: Single V butt; pipe to pipe
10 inch diameter

Weld preparation: Root gap 3.5
Root face 2 5
60° included angle

Exposure time: 12 c¢i mins

FFD/SFD: 1200 mm

Source strength: 350 kv's

Kilovoltage: N/A

Source size: N/A
Focal spot size: 6 x 3 mm

Film type: Medium grain factor 25

Screens: Salt

Development: Fixing:

Time* 5 mins Temp: 40°C Time: 6 mins Temp: 20°C

Report on test item:
Shot A:; Density 2 - 3 IQI 6 wires visible - Re-shoot
Shot B: Density 15 1.8 IQI not visible Accept
Shot C Density 4.3 4.8 1QI 4% Accept
Shot D: Not yet completed

Operators name: .. . ... ...

Signature: ......... ....... ...

WIS10 MSR/BR/RT? issue 3 Dater 80503

www.iran—mavad.com
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RT RePORTS CAMDT ScruniTES)
CHAPTER .

Wi THE WELDING INSTITUTE

Il SPECTIO SER IC S

ULTRASONIC INSPECTION REPORT Bad example 4

Report ref. no: 34 Date of test. 11/6/96 Sheet 7 of 1

Work location: Abington

Defect acceptance/rejection criteria: 8BS EN 25817

Weld No: Spool 7 Wee6 Material type: Low carbon steel
Weld process: MMA root Wall thickness: 25 mm

TIG fill & cap
Joint type: Single v Weld preparation 70° bevel

2.0 mm root face
2.0 mm root gap

Ultrasonic test equipment: Krautkramer USN 50 serial No: KK445L
Probes used: Diameter Frequency Angle

Double compression 10 mm 1.5 MHz 0

Single shear 10 mm 4.0 MHz 45°

Double shear 10 mm 4.0 MHz 60°

Single shear 10 mm 5.0 MHz 85°

Scanning pattern: As to procedure

Sensitivity: 0° scanning: 2™ BWE to FSH
Angle probe scanning. 1.5 mm hole from calibration block

Calibration: 0 to 100 mm range from calibration block

Report on test item:

Acceptable as to Specification
Name .. ... . ...
Signature.

Date of test: .

S10 MSR/BR UT4.issue 3 Date 050

www.iran—mavad.com
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THE WELDING INSTITUTE

TWII SPECTIO SER ICES

PENETRANT INSPECTION REPORT Bad example 6.

Report ref no: 134589 Date of test. 03/11/97 | Sheet | of 1

Work location: Loss of power station, Rotherham

Penetrant test Procedure: A34/56217TR

Weld No' LL3- w34

Material type: Austenitic stainless

-Weld process: GTAW

Wall thickness: 72 mm
Excess Weld Metal: As welded

Joint type: V - Butt

Weld preparation: 6¢° bevel
2.0 mm root face
2.0 mm root gap

Test Information: Penetrant Test

Magnetic Particle Test: N/A

Penetrant: Colour contrast solvent

Magnetising Apparatus: N/A

Remover: Water

Detecting Medium: N/A

Developer: Dry powder

Accessories:

Dwell Time: 5 mins

Field Strength:

Development Time- 5 mins

Viewing Conditions: Johnson & Allen UV-A Light

Sensitivity: Castro/ Strip (brass type) Three indications

Report on test item.

Name: J BLOGGS. ..

Signature:j/?logggf..

Date of test: 10/07/0 ..

WIS10 MSR BR PT6 1ssue 3 Date 23 0> 03

www.iran—mavad.com
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Z/Z7 THE WELDING INSTITUTE

Il SPECTIO SER ICES

MAGNETIC PARTICLE INSPECTION REPORT Bad example 1.

Report ref. no: 134589 Test Date: 12/12/98. Page: 1 of 1

Test Item: Fabrication number 2] A.

Magnetic Particle test procedure: A34/5621TR

Weld No: 23 and 24. Material type: Austenitic stainless
Weld process: M./.G. Wall thickness: 10 mm
Joint type: Single V butt. Weld preparation: 60° beve/

2.0 mm root face

Equipment Used:

Detection unit: Johnson and Allen prod unit
Prods: Copper

Black magnetic ink: Johnson and Allen
Penetrameter :

Test Sensitivity:
150 amps per inch of weld.

Report on test item:

I. Two cracks 25 mm long, 60 mm from reference.

2. One indication 10 mm long, 120 mm from reference.
3. Irrelevant indication at six o’clock position on W21R.

Action:

All defects to be removed by grinding and cleared by penetrant testing before
welding '

WIS10 MSR/BR MPI| issue3 Date 28 05 03

www.iran—mavad.com
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WELD TEST RFPORT: RADIOGRAPHY 001_ .

NAME AND ADDRESS OF JOE BLOGGS ENGINEERING LTD €
INSPECTING COMPANY: ABINGTON HALL

ABINGTON, CAMBRIDGE =
(v Sons~y /C/gf\'ﬂ’ﬂ LS L L v — A
E, .
WORK LOCATION: WORKSHOP L - f /
2 \5«}\,"@)//
REPORT REFERENCE NO.  NDT WIS/10/11 %\& k, prd
WELD IDENTIFICATION: 74361/\9_ ’ﬁ} oo O =
I Q™
: BHCK g
WALL THICKNESS: g D*SOmm t CARBON STEEL PLATE GoUGED
WELD PROCESS: \J%  SUBMERGED. ARGWELDING
w ,/
EXCESS WELD METAL: 3.0 ‘b" - ,
o ‘&‘ Ph \ Px.t,
TEST INFORMATION (2/01,\( L. g\( XINNY,
DETAIL
DEVELOPMENT\QK\ .0
TIME: |, 3}
1Y
FILM 10 o
A-B :
B C M e A\ TARY
C D
D-E
E F
ADDITIONAL COMMENTS ACCEFPTAB 0
SPECIFICATION
The abave was carried out to the
specified Code s ot
‘\';. L\ Q
‘&\’%O! C.,(b \’QL"
\ e \J\J\ r\J\( Q .

21 @)

www.iran—mavad.com
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\WELD TEST REPORT:

NAME AND ADDRESS OF
INSPECTING COMPANY:

WORK LOCATION.

REPORT REFERENCE NO-

WELD IDENTIFICATION:
WALL THICKNESS:
WELD PROCESS:
EXCESS WELD METAL:

TEST INFORMATION

ADDITIONAL COMMENTS

The above was carried out

to BS:2910 oo Lu\

G b=

RADIOGRAPHY 002 . {;

JOE BLOGGS ENGINEERING LTD
ABINGTON HALL

ABINGTON, CAMBRIDGE oy SR (oot
dr.\LJL ,
WORKSHOP 7
.7 o
, AN
NDT WIS/10/11 | //b/J’ L

~ LK
— gko/

v
30mm t CARBON STEEL PLATE
W e\t -39
SUBMERGED ARC WELDING

4 ’-f-\-" \ '. b
3.0mm \%D\‘ = \ ; ‘(cu- BACKGOUGED
- ~ o ’
<’3k \ . e Zl“\f S‘\ P Yo
(:\/‘k,(é&vg\r) s ' {

ACSERFABEERON ACCEPTABLE TO

SPECIFICATI .
oF WG /\
NAME O 4 L

o
T

SIG

DATE

~
]

www.iran—mavad.com
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WELD TEST REPORT

-

NAME AND ADDRESS OF
INSPECTING COMPANY:

WORK LOCATION'
REPORT REFERENCE NO:
WELD IDENTIFICATION:

WALL THICKNESS:

2o
WELD PROCESS: WY

EXCESS WELD METAL:

—=gT INFORMATION

CONSUMABLES 7%
{ N
“ ?

N4
7

~ 'v/
R
N

PEN TIME

ADDITIONAL COMMENTS

/
Carried out to BS:615.1\
k‘{

N
\V/

JOE BLOGGS ENGINEERING LD
ABINGTON HALL

ABINGTON, CAMBRIDGE L\
WSS = ;
SHOP g.xs
§ Y)Cwo
XYZ 005 o
XYZ 005 WSy v
’ 4
25mm NICKEL 400°
(
ELECTRON BEAM
\ N I O Omm
aswewoen \C V¢ A\ i
PO A : /
IS ‘“\v\(’t , \_(5),3_\\' (,(,u\«_g:(j’(/
T
ACCEPTAB
SPECIFICATION
NAME .0 B GSE -
o A
SIGNATU
DATE ..

@49

www.iran—mavad.com
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WELD TEST REPORT: ULTRASONICS 003

NAME AND ADDRESS OF JOE BLOGGS ENGINEERING LTD
INSPECTING COMPANY: ABINGTON HALL

ABINGTON, CAMBRIDGE . L
W\«ox\)/“ ety OKO\ ) 9’\/(\ Q,g\(,
WORK LOCATION: SITE . 5»/\15 A
AEPORT REFERENCE NO:  NDT WIS/10/11 . ,I
WELD IDENTIFICATION: ) J\QS;;‘\V‘ K\ S T o
13 g \ ~ @f) A -y
WALL THICKNESS: 30mm t CARBON STEEL PLATE ..
WELD PROCESS: SUBMERGED ARC WELDING /
L~
EXCESS WELD METAL:  3.0mm *’3\1/\ \Q\Qn_
‘ 0\ AY ~ gt o)
ST INFORMATION D e
EQUIPMENT
COUPLANT
PROBE ,
@@**" -
\\7 '
C/[\‘ k"(
ADDITIONAL COMMENTS ACCEPTABLE/NON ACCEFTABLE TO
\“- SPECIFICATION

{7”
Specification Is BS:5135 &
NAME .....d BLOGGS ..............

,\(f )
SIGNATURE d ‘7’6’3‘

DATE . 16/2/94

KN
@@ MA/ { NN
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WuELD TEST REPORT.

o=
5y )

MAGNETIC PARTICLE INSPECTION/DYE PENETRANT 004

NAME AND ADDRESS OF
INSPECTING COMPANY:

WORK LOCATION.

REPORT REFERENCE NO.

WELD IDENTIFICATION:
\J¥
WALL THICKNESS:
WELD PROCESS:
EXCESS WELD METAL:

=S INFORMATION

TASK

EQUIPMENT
& TECHNIQUE

7
PULL FORCE—"
CONSUMABLES

20

w

TIONAL COMMENTS

ot

JOE BLOGGS ENGINEERING LTD

ABINGTON HALL s
ABINGTON, CAMBRIDGE —
Cony ™o, e
C_,.. N
XYZ/004 -~ 1 A
- )? MG e e

T x4

XYZ/004 s
10mm F‘\LA\TE ALiSTENlTlC__S_TA]NLES/S_,STEE 7‘1—3 o

P4

/
MMA _ A @.«
AS WELDED | ¢ V7ol N <3
— -~
b — eVt
[\
NO DEFECTS
DETECTED
ACCEPTABLE/NON-AGGEPTABLE TO
SPECIFICATION
S NAME . J BLOGGS..... .
WELLYS e
/ SIGNATURE . ....... an
DATE 22/8/91. . ...

’L‘,

Q\(/uc»(" =7 £
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4

I E I I

NO-10A, VASUDEVAN STREET, SHANKAR AB  ES,
FLA -A, HIRUVANIKOVIL, TRICHY-620005
PHONE-91-9942217610/0431-4250109

MAIL:sbtis2010@gmail.com

PREPARED BY: R.MURALIMOHAN
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~

AGFA NDT D8 Film

ontrast and very high speed. Suitable for 5 variety
be used for direct exposure
gives good image quality with short exposure times.

D4W Wide Latitude Film
This extra fine grain, mediy

m-high contrast and certified class W.-
to the Industria] Film Systems Classification ASTM 1815 is s
in-process radiography ang the inspection of objects with a wide range of
thickness, such as castings.

AGFA NDT RCF Fluorometallic Screen

One of the most important applications of Jieg in the inspection of off-shore

pipelines Combining the screens sensitivity and rapid processing of the Agfa
NDT F6 Film pProvides an ideg| film-screen System.

AGFA ND 200 Fluorescent Screen

www.iran—mavad.com
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, Or with lead screens |t

B film according
pecially designed for



AGFA NDT D2 Film
Extremely fine-grain film with low sensitivity and high contrast. Ideal for
exposures requiring the finest possible detail rendering.

AGFA NDT D3 Film
Ultra fine grain film with very high contrast. This film obtains a very high detail
perceptability, which meets the requirements of the most critical NDT
applications.For exposure with lead screens using either X-ray, gamma rays or
radiation from megavolt equipment.

AGFA NDT D3 s.c. Film .
Single coated film with very high image quality, (accurate interpretability), high {
contrast and pleasant image tint. The ideal film for optical enlargements. The
colourless back coating guarantees a very flat film under all conditions.

AGFA NDT D4 Film
Extra fine grain film with very high contrast. Suitable for a wide variety of critical
applications. For exposure with lead screens using either X-ray, gamma rays or
radiation from megavolt equipment.

AGFA NDT D4 s.c. Film
Single coated film with very high image quality, (accurate interpretability), high
contrast and pleasant image tint. The ideal film for optical enlargements. The
colourless back coating guarantees a very flat film under all conditions.

AGFA NDT D5 Film
Very fine grain film with high contrast. Excellent for visualisation of
discontinuities. This film is intended for use with lead screens using either X-ray
or gamma rays.

AGFA NDT D7 Film
Fine grain film with high contrast and high speed Designed for direct exposure or
with lead screens. For exposure with lead screens using either X-ray or gamma
rays

www.iran—mavad.com
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. Film image will produce due to

. Characteristic curve of RT

: silver bromides

1. Radiographic less penumbra : 0.25

2. Developer or chemical mixing : replishment

3. RT film will get exposed due to : light

4. SAW welding unlikely to occur : Tungsten inclusion

S. TIG welding defect : Lack of penetration

6 RT density range "2t02.5

7. Developer strength will go down due to : open to atmosphere, number of times Developing
8

9

: Exposure and density

10. When compared is X ray, gamma will produce---- High contrast

—
o

. Slag inclusion

Pt
N =

. Lack of side wall fusion

—t
W

- Inter pass cold lap

[a—y
N

. Scattered porosity

—t
9]

. Cluster porosity

—
N O

Transverse crack

—
(0]

. Longitudinal crack

[o—y
O

Tungsten inclusion

1. Stry Fragment
2. Mottle;

SBTIS SWI MOD NOTES REV 0

- elongated slag (wagon drog)

¥ R+« 1, E

1. Offset/ mismatch : 50 percent weld more density, 50 percent less dense

2. Lack of penetration : centre of weld straight line noted

3. External cavity : looks like dark area at weld location (insufficient fill top side)
4. Excess penetration : more brighter

5. External undercut

6. Internal undercut (root)

7. Internal concavity (Suck back)

8. Burn through

9. Incomplete lack of penetration

- Root pass aligned porosity (hollow bead)

+ C
light area theory multi front of cassette)

long storage/ fumes / heat/ dam pness

www.iran—mavad.com
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. Light fog-(one side)

. Fog near edge

. Light crescent

. Dark crescent

. Small spot less density
. Light streaks

. Dark spot (one side)

. Light spot (one side)
. Flow mark

. Reticulation

. Red in colour

. Drying mark

. Buckled

. Frilling or loosening-(emulsion)

. Scratches

. Static mark

excess exposure of safe light

cassette not closed

crimping buckling/pressure before exposure
crimping buckling/pressure after exposure
dust on surface screen

poor handling + screen
developer splashes

fixer splashes

lack of agitation

temp difference

contamination of developer

drops of water ran down on film

sticking together

warm water and contaminating fixer

poor handling

(black tree) poor handling

E I

The term sensitivity, when used in its general sense, is an overall assessment of quality wh1 h

relates to the radiographic technique’s ability tc}\‘aetect fine defects on a radiograph. The sensitivity

associated with a radiograph is directly affected by the radiographic contrast and definition therefore

all those factors which affect contrast and. definition will also affect the sensitivity.

E IT

Sensitivity is measured by the use of image quality indicators (IQI’s), also known as a Pentameters’.

There are various types of [.Q.I; the type commonly used consists of seven thin Wires within a plastic

Packaging. The wires are placed transversely across the weld area being examined during exposure,

the sensitivity on the resultant radiograph is then given a numerical Value by dividing the thickness

Of the smallest wire visible on the radiograph by the thickness of the specimen in the area being

examined; this is then multiplied by 100 in order to express the result as a percentage of the

Specimen thickness.

The lower the figure obtained, the higher the sensitivity. It must be noted however, that the obtained

IQI sensitivity value does not directly relate to the minimum thickness change or defect size detectable

by the radiographic technique used.

BS 3971 —Image quality ind1 ators is a standard which specifies three types of 1.Q.I

Typel — wiretype.

Type 11
Type III

SBTIS SWI MOD NOTES REV 0

step wedge hole type.

duplex wire type for exclusively measuring definition.
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Technically, the best position to place an IQI is on the source side of the specimen, but for Practical
reasons IQI. (s) Are often placed on the film side, i. between the film and the specimen It may also be
stated that they must be positioned in the area where the worst sensitivity is expected. A specifi ation
relating to radiographic testing large diameter pipe welds may state;

For a panoramic exposure at least one [.Q.I. must be present, placed at the 6 o’clock position”
Reason' because this area is more susceptible to back scatter from the ground.

1 Sometimes the minimum number of wires which have to be visible on the radiograph is specified
instead.

2 Although it is desirable for the IQI and the specimen to be of the same material, it is not always
possible or practicable to accomplish due to lack of availability. For test specimens made

From alloy elements, the IQI material chosen should have similar radiation Absorption /Transmission
properties to the test specimen.

3. BS 2910 calls for four IQI’s placed at the 3, 6, 9 and 12 o’clock positions

\ T T

1. RT strip calculation difference to write
2. Followed 5 question to calculate sensitivity (To calculate thickness of wire (pentameters, etc.)

3. Tabular column available for standard

E E L | DY |

For example; 1 to 14 steps each s ep .3 density difference

0.3,0.6,0.9,1.2,1.5,1.8,2.1,2.4, 2.7, 3.0, 3.3,3.6,3.9,4.2,4.5

L

4 4

The ability of a radiograph to reveal internal defects is determined by the quality or sensitivity of the
image produced. In addition it should be noted that planar weld defects such as cracks or lack of

side wall fusion may appear faint or even be invisible if they are unfavourably orientated with the
direction of the radiation beam. The sensitivity of the radiograph produ ed is affected by many factors
but basically, the higher the contrast and definition (sharpness) of the image the more sensitive the

technique will be for detecting imperfections in the object being examined.

SBTIS SWIMOD NOTES REV 0
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WIRE TYPE 101

SENSITIVITY % =Diameter of the Smallest Visible Wire X 100
Thickness of the Material

STEP -HOLE TYPE 101

SENSITIVITY % =Diameter of the Smallest Visible hole X 100
Thickness of the Material

L U I 8 | I ( )

Are used in order to demonstrate that adequate radiographic sensitivity has been achieved. An image
quality indicator is a device placed on the surface of the component prior to radiography. The
indicator provides a comparative measure of the definition and contrast achieved on the radiograph
and at least one IQl should appear on each individual radiograph.

Two types of indicator are in common use - the wire type and the plate/hole type.

ta EI I

The wire-type IQI is a DIN 54-109 1QI with dimensio equirements in accordance with ASTM E 747.
The wires are encased in plastic and are avail(aﬁg hree different packets with seven wires in a packet
The three packets contain wires:

1 1SO7, 6 1ISO12 and, 10 ISO16. If the wire damaged or bent where the wires cannot be distinguished
from one another, the 1QI needs to be disc‘a?aed. The Quality of a radiograph is determined by the wire

number which is visible on a radiograph.

E/ E- E

A block-type 1QI consists of a uniform thickness block that is 2% of the specimen thickness. It has
three drilled holes which have a diameter of one times the IQI thickness (1T) two times the IQI thickness
(2T) and 4 times the IQI thickness (4T). The lead letter identification on the IQI represents the thickness
of the IQI in Thousand thus of an inch. Most standards require a sensitivity level of 2-2T which means
that the outline of the IQI can be seen on the radiograph with the 2T hole visible.

There are two types of IQI in common uses which are
1. Wire type 101

2. Plate hole 1Q1
WI TYP I I

This type of 1Q1 consists of a series of metal wires mounted in a flexibl plastic holder The wires are
mounted parallel to each other about 5 mm apart and are each about 0 mm long. The standard

models consist of three series, each containing seven wires, numbered 1 to 7, 6 to 12 and 10 to 1.

DIN WIRE TYPE PENETRAMETER

SBTIS SWI MOD NOTES REV 0

www.iran—mavad.com

Slgo wigo ole @2 40



Din type pentameters’ described in din 54 109, ISO type pentameters described in [SO1027, or ASTM
type pentameters described in ASTM SE 749 /90 shall be used, tablel, 2, and 3 shows the standard

Identification numbers found on the pentameters packs and wire sizes found in the DIN type, ISO type
and ASTM type typical packs.

LE1- I RE « EE E ¢
DINPACK WIRE DIA METER MM(INCH)
Designation CORRESPONDING WIRE NUMBER
1FE DIN 3.20 2.50 2.00 1.60 | 1.25 1.00 | 0.80
(0.125) | (0.098) | (0.078) | (0.062) | (0.050) | (0.040) | (0.032)
1 2 3 4 5 6 7
6FE DIN 1.00 0.80 0.63 | 0.50 0.40 0.32 0.25
(0.040) 1 (0.032) | (0.024) | (0.020) | (0.016) | (0.013) | (0.010)
6 7 8 9 10 11 12
10FEDIN | 0.40 0.32 0.25 020 | 0.16 | 0.125 | 0.1
(0.016) | (0.013) | (0.010) | (0.008) | (0.006) | (0.004) | (0.004)
10 11 12 13 14 15 16

71
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TA N+ R

WIRE DIA METER MM(INCH)
CORRESPONDING WIRE NUMBER

T LE- - RE EN TE

Damaged IQIs Shall Not Be Used (E.G. 1res)
IQls shall be selected from either the sam -alloy material group or grade as identified in ASTM SE-747
or from an alloy material group or grade with less radiation absorption than the material being
radiographed.

TE IN~F CL E
The Viewing facilities should provide subdued background lighting of intensity that will not cause
Trouble some reflections, shadows, or glare on the radiograph.
Radiographic viewers shall méet the minimum requirements set forth in ISO 5580 and shall provide a
variable light source for the essential designated wire to Be visible for the specified density range.
Light coming from the outer edges of the radiograph or through low density_Portions of the radiograph
shall not interfere with interpretation.
Densitometers shall be used to measure the density of the film. The densitometer shall be calibrated
annually in accordance with ASTM SE-1079. Performance shall be verified before each use with a

density film strip traceable to a national standard.
EMARMINATION

A single wall exposure technique shall be used for radiography whenever practical. When it is not

practical to use a single wall technique, a double Wall technique shall be used. (See Table for Technique

SBTIS SWI MOD NOTES REV 0
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and Exposure Requirements

C 2
SWS, PANOROMICI, (DWSI) (3” on wards) one wall thickness only for calculation purpose
DWDI (SUPERIMPOSE LESS THAN 2”) two wall thickness—for calculation purpose
DWDI (ELLIPSE LESS THAN 2”) two wall thickness---For calculation purpose
{e 4 IN ‘ 1 1 « U EM ¢
Nominal Technique Type of exposure Min.num.of. Location figure
Pipe size And viewing Exposure
clliptical DblLwall exp 2 2F
Dblwall viewing (0.90)
3-12» elliptical Dbl.wall exp. ) 4 2EORF
or Sgl.wall viewing (0,90,180,270)
less superimposed | Dbl.wall.exp 3 3G
Dblwall viewing (0,120,240)
Contact Sgl.wall exp. 3 2D ORE
sgl.wallviewing (0.120,240)
panoranmic Sgl wall exp 1 1A
above Sgl.wall viewing
3-1/2» Sgl wall exf v 4 1B,1C
Sgl.wall'Viewing 0,90,180,270).
Sgl {yallékp 4 1A,1B,1C
Sgl.w_all)viewing

Single wall exposure -single wall viewing (SWE/SWV) technique- the radiation passes through only one
wall of the weld (material), which is viewed on the radiograph for acceptance, double wall exposure
single wall viewing (DWE/SWV) technique -radiation passes through two walls and only the weld
(material) on the film side wall is viewed for acceptance on the radiograph. For full weld coverage of
Circumferential welds at least 3 exposures taken 120’ a part shall be taken
Double wall exposure- double wall viewing (DWE/DWYV) technique -radiation passes through two walls
and both wall side viewed for acceptance on the radiograph. These techniques shall only be used for
materials and weld in piping 3.5 inch NPS or less only a source side pentameter shall be used for the
double wall viewing technique, For the elliptical Dwe /Dwv technique the radiation beam shall be offset
from the plane of the weld at an angle sufficient to separate the images of the source side and film side
portions of the weld so that there is no overlap of the area to be interpreted
The elliptical technique require at least 2exposures 90’ to each weld to be radiographed to a hieve
omplete coverage
In the superimposed Dwe/Dwv technique, the sour e shall be at right angles to the weld and the image

of the weld and the image of both walls are superimposed. The superimposed technique, as a minimum,

SBTIS SW1 MOD NOTES REV 0

www.iran—mavad.com

Slgo wigo ole @2 40



requires three(3) exposure taken either 60 or 120’ to each other for each weld to be radiographed to

achieve compete coverage

r '*“Y‘ n

1. How do you control and monitor the developer activity is?
Replishment

2. Which will give good definition if the un sharpness is?
A.0.5

B.0.25

C.0.75

D.1.0

3 Intensity of the x ray is mainly depending on?

Tube current

4. Unlikely defect occurs in SAW weld?

1. Slag inclusion

2. Tungsten inclusion

3. Lack of penetration

5. Likely defect in TIG welding?

Lack of penetration,

Tungsten inclusion

6. Gas entrapment defect?

Porosity

7. KV selection finally depends on what factor?

1. Film type

2. Film type & SFD Distance increase

3. Material thickness

8. Image formation of the radiographic film (after development)?
1. Silver bromide

2. Metallic silver

3. Black silver

9. Intensifying screen action main purpose?

1. To absorb long wave length and absorb back scatter
2 To absorb short wave length and back scatter

10. Radiographic film characteristic curve refers to?

A. Contrast and density B Film and density

SBTIS SWI MOD NOTES REV 0
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C exposure and density
11. Reduction in developer strength cause main?

A. expose to air

B. No of film developing

C. both A and B

D. none of the Air

12. Instead of X —ray same strength source used for exposure affect which factor mainly?
A. density

B. contrast

C. definition

D. SFD

13. If source is higher to compensate this action required?

A. Increase exposure time

B. Increase SFD

C. Increase film to object distance

14. A fine irregular high density on weld cap across the weld?

A. Hair placed b/w film & sheen

B. Transverse crack

15. Artefacts on film emulsion can be identified verify easily?

A. high intensity viewer

Reflected light placing film at an angle

16. Lead screens were used for?

To reduce the back scatter

17. In MIG weld it is identified that hard very low density indications?
Tungsten inclusions

18. A typical indication connected with TIG weld?

Tungsten inclusions

19. A typical indications connected with TIG weld?

Tungsten inclusions.

20. Crater pipe due to?

Sudden take off heat at weld finish

21. All film bases shall have most common property?
Transparency

22. The chemical compound on un dey eloping film grain?

A Br

23. The range of thickness of specimen can be viewed more easily on radiograph due?

Cathode

SBTIS SWi MOD NOTES REV 0
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24 The developed shall be free of?

A. finger mark

B pressure mark

C. static mark

D. All of the above

25. The penetrability of x ray beam controlled by?
Kilo voltage

26. The geometry of an image is connected with?
UN sharpness

27. Maximum un Sharpness permissible?

0.50

28. The slow film has good definitions constant due to?
Finer grains

29. The grain at the film forms visual impression called?
Grainneness

30. Gas entrapment in welding caused?

A. porosity

b. Undercut

31. Folding of the film before processing will give
A. Light folding mark

B. Dark folding mark

C. Grey fold mark

32. Penetrating ability of x ray depends on?

A. milli ampere

B.curie

C. Killo voltage applied

33. Intensity in x ray machine depends on?

A. tube current

B. KV

34, Final selection of KV depends on?

A. specimen thickness

B. source strength

C. source size

35. Compare to X ray to gamma ra) has?

1 Low contrast

2. High contrast

3. Low definition

SBTIS SWI MOD NOTES REV 0
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4. High sensitivity

36. Large source size compensated by?

1 SFD

B. source strength

37. Characteristics curve?

Density Vs exposure time

38. T x ray machine mille amp X Time =?

1. Density

2. Intensity

3 Exposure time

39. Developer activity is constantly monitored by?
1.Replishment

40. Developer strength solution reduced by due to?
1. Number of film processed

2. Contact with atmospheric air

3. Contamination

4. All of the above

41. Before development film should not involve?
1. Pressure on it

2. Expose to chemicals

3. from dust

4. All of the above.

42. Why film to object distance closer, what factor will affect?
A. un sharpness )

B. contrast

C. density

43. Light crescent mark found in the film due to?
A. pressure mark after exposure

B. nail mark before exposure

C. nail mark after developer

44. RT film will get affected by?

A. safe light

B. hemical vapours

C. X or gamma rays

D. all of the above

45 Slow speed film density range varies betw en?
A.1.8—25

SBTIS SWIMOD NOTES RE\ 0
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B .2 3.2

c.28--35

D.1.0 --1.8

46. X- ray tube filters for the function of?

A. heat dissipate

B to absorb short wave length or primary radiation
C. absorbing secondary radiation

47. MA mins refer to?

A Strength

B. Intensity

C. Energy

D. Exposure

48. Which penumbra value must have good definition?
A. 1.00mm

B.1.75mm

C. 0.5mm

D, 0.25mm

49. Which are likely occurring defect in saw process?
A. Tungsten inclusion

B. Slag

C. Lack of fusion

D. Lack of penetration

50. Likely occurring defect in TIG process?

A. lack of side wall fusion

B. slag

C. Hot cracking

51. How to monitor the developer activity?
Replishment

52. Lead screen absorb high energy (short wave length) unexposed film will be affected by?
A. chemical dust

B. safe light

C. keeping weight on that

D all of the above

53 Purpose filter in x ray machine?

A. filter long wave length (lower energy)

54. X ray has better than gamma ray?

BTI WIMOD NOTES REV 0
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CERTIFICATION OF RADIOGRAPHIC FILM INTERPRETATION I
TRAINING MODULE
WT NOT/ RTFU 001/ 04

Fiqure 3. 0 — Exposure Arrangement ‘A’ — Single wall Single Image — Panoramic techniques

(source centre) — source inside and film outside

Section 1.01 Figure 3 - Single all Radiographic Techniques

12" Single Edher
wall Side

Expcsure arrangement ‘A’ is commonly known as panoramic exposure since the entire
circumference of the weld is radiographed in once exposure. The source is posttioned at the
center of the pipe or vessels with the film placed around the circumference of the weld. Figure 3. 0

illustrates exposure arrangement ‘A’

Figure 3. 1 Exposure arrangement ‘B’ Single wall Single Image — Radiation source inside . )

filminside -
Ppe Exposure .Radiogtaphic at {ocation
OD | Technique Viewng : Piacement Marker °
End View Side View Side ot
212 Single Single Source Sgurce
wall . wall Side Side

Film

Exposure Arrangement B

‘B' is used to radiograph a sclected area of a weld as in a weld repair area.
the inside of the pipe or vessel with the film placed on the

he exposure arrangement of ‘B’

Exposure arrangement
The source is positioned anywhere on
outside of the weld. Figure 3. 1 illustrates t

Prepared by Al acd Mueas o Shaed, ASNE NIV

Page L1 ool 8

RT Fium CNTERPAT(ON TNFORMATTTY CSENSWM&) .
T
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CERTIFICATION OF RADIOGRAPHIC FILM INTERPRETATION [i

TRAINING MODULE

IFT NDT/ RTFV 001/ 04

Figure 3. 2 - Exposure Arrangement ‘C’ Single Wall single Image — Radlatnon source outs:de

—~film inside

Exposure Arrangement C

Exposure arrargement ‘C’ is used for a weld that has fimited access on the outside of the pipe and
the film cannot be placed on the weld. It is also useful when inspecting for root pass discontinuities
since the film is placed directly on the weld root. A major disadvantage of this type arangement is
that a iimited length of weld can be radiographed due to the film being curved away from the
radiation source. Numerous exposure are required to cover the entire weld. The source is
positioned on the outside of the pipe or vessel and film piaced on the inside surface of the weld.

Figure 3. 2 illustrates exposure arrangement ‘C*

Figure 3. 3 - Exposure Arrangement ‘D’ Double Wall single Image Radiation source

outside — film outside

Expusure Arrangement D

Pipe | Exposure Radro- [Lo]] Location
oD Technique graphi End View Side View Placemenl Marker
Viewing Side Placement
Any Double Single Cptional Either Film
wall, at waill -;f‘ Source Side Side
least 4 Location
4 exposures
90° to
each other
for
complete
coverage
6 pt—nerdp—
Film

Exposure arrangement ‘D’ commonly known as contact exposure is used when there is no
convenient access to the inside of a pipe or on smaller diameter pipe. The source is positioned
against the weld on the outside of the pipe or vessel and the film is placed on the outside, opposite
of the source. This exposure arrangement requires a minimum of three exposures. Figure 3.3 and
3 3A - ilfustrates exposure arrangements ‘D’ and ‘E’

cucd by Vo Mg

AN |

SEND Feso N
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CERTIKICATLION OF RADIOGRAPHIC Fiing 8V RIKE 1K LAk aUIy a2
TRAINING MODULE
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Figure 3. 3A - Exposure Arrangement ‘E’ Double Wall single image — Radiation source
outside — film outside

Qi
Placement
Sude
Any Single Eudher Film
wall Side Side

Figure 3. 4 - E_posure Arrangement ‘F’ Double all Double Image — Radiation source

outs de — film outside

Section 1.02 Double _all Radiographic Techniques

Pipe | Exposurz Radio- at Location
oD Technique gm End View Side View Plaogment Marker
Viewing Side Placement
k27 Oouble Double Watt: Source Either
or wall, at {Etlipse) , ' - Side Side
less teast2 - | Read offset PR 1
exposyres | source side PR '
al90°lo | and fim side ’ \ ¢ !
each other images ! \ P
for ’ \ ¢ 1
complete [ \ .
covetage ’ \
[}
! \
P \
‘ \
[
* P \
! v Film
Exposure Arrangement F

Section 1.03

Exposure arrangement ‘F’ commonly known as an elliptical exposure is used for pipe which is less
than 3 %" in ouiside diameter. The source is positioned offset from the plane of the weld at a pre
determined distance away from the weld and the film is placed on the back side of the weld. This
exposure arrangement requires two exposures 90 degree from each olher Figure 4 illustrates
exposure arrangement of ‘F’

o
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CLKIIFICA FTION OF RAIOGRAPHIC FILM (\NTERPRETATION 1i
TRAINING MODULE
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Figure 3. 5 Exposure Arrangement ‘G’ Double Wall Double Image — Radiation source
outside — film outside
Section 1.04

Pipe | Exposure Radio- Qat Location
oD Technique graphic End View Side View Placement Marker
Viewing Side Placement
3" Double Double Wall Source . Source Either
or wall, al Read Super - T Side Side
less least 3 imposed / I
exposures | source and / \ \
al 60° or film side ;N U
120° to images 1 I
each other ! \
for / \ ! \
complete \
coverage
\
\ f
. - Fam
Exposure Arrangement G

Exposure arrangement ‘G’ commonly known as a superimposed technique is also used for pipe
that is less than 3 %4” in out side diameter. The source is positioned away from the pipe directly
above the weld at a pre determined distance and the film is placed on the back side of the weld.
The resultant image of the weld that have been radiographed by the superimposed technique
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Better definition
55. To comp step the large source size”
A. increase the distance between source object
B. increase the object to film
C. degrees the SFD
D. increase the SFD
56. What chemical in radiograph?
A. Black solver
57. Gap mark how if look after developing?
Ans. White mark
58. Contrast and definition will affect which of the following?
A. density
B. sensitivity
59. Lead foil screens were used with film for intensification due to following property?
A. emit electrons with film side
60. Wire pentameters will be placed on the radiograph?
Across the weld on the source side
61. 1QI sensitivity is to check?
A. a small defect can be detected
B. IQI=eliminating the specimen x100
Wire
C. All the above.

D. to access the radiographic technique
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L. If it were necessary to radiograph a 7-inch thick steel product, which of the following gamma ray source would most
likely be used?

A. Co60
B. Ir192
C. Ce 137
D. Yb 169
2. The kilo voltage applied to an x-ray tube effects?
A. The quality of the x ray beam
B. The quantity of the x-ray beam
C. Has no effect on subject contrast
D. All of the above
3. Isotopes of a single element differ only in the number of?
A. Protons
B. Neutrons
C. Electrons
D. Positrons
4. Calcium tungstate screens used in industrial r 1 g a hy are usually used to?
A. Improve definition
. B. Improve contrast in the radiograph
C. Decrease exposure times
D. None of the above
S. the most common causes for excessively high-density radiographs are?
A. Insufficient washing and overdevelopment
B. Contaminated fixer and insufficient washing
C. Overexposure and contaminated fixer.
D. Overexposure and overdevelopment
6. Movement, geometry and screen contact are three factors that affect radiographic?
A. Contrast
B. Un sharpness
C. Reticulation
D. Density
7. The half-hife of a source is dependent on?
A. It’s original intensity

B. The source to film distance

80
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C The physical size of the isotope

D The 1sotope

8. If a film is placed in a developer solution and allowed to develop without agitation?

A. The radiograph will not show correct contrast

B. It will be impossible to fix the radiograph permanently

C. There will be a general fogging condition over the entire radiograph

D. Bromide streaking may result.

9. When a radiograph of a weld which contains a large. The crack will appear on the radiograph as?
A.A dark intermittent or continuous line

B A light, irregular line

C. Either a dark or light line

D.A dark rounded indication

10. Which one of the following persons is allowed to work with ionizing radiation?

A. An authority person
B. A qualified person
C. A classified person
D. A radiation person _
11. Which of the following units is used for measurin -the amount of absorbed dose?

A. Sievert

B. Rem

C. Roentgen

D. Gray

12. Lead foils direct contact with x-ray film

A. Intensifies the scatter radiation more than the primary radiation

B. Decreases the contrast of the radiographic image

C. Intensifies the primary radiation more than the scatter radiation

D. Should not be used when gamma rays are emitted by the source of radiation.

13. Which of the following defects are likely to be missed using x-ray as the inspection medium?

A. Plate laminations, lack of side wall fusion on a single U butt weld and cap overlap.

B. Toe cracks, plate laminations and lack of side wall fusion on a single U butt weld,

C. Plate laminations, lack of inter run fusion using the MIG/MAG welding process and cap overlap.
D. All defects are always detected using x-rays.

14. Which of the following is the most likely appearance of lack of root fusion on a radiograph taken of a single V butt
weld?

A.A dark straight line with a light root
B.A dark straight line wi h a root of higher d nsity
C. A dark root with straight edges.
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D. A dark uneven line with a light root.

15. Which of the following defects would show up as light indications?

A. Copper inclusions, slag inclusions and excessive root penetration
B. Tungsten inclusions spatter and lack of root penetration

C. Tungsten inclusions, excessive root penetration and spatter

D Excessive cap height, copper inclusions and under flushing.

16. If an exposure time of 3 minutes and 30 seconds were necessary using a 5-metre source to film distance for a
particular exposure, what time would be necessary if a 3-metre source to film distance is used and all other variables
remain the same?

A.1 minute 43 seconds

B.1 minute 15 seconds

C.65 minutes 12 seconds

D.2 minutes 55 seconds

17. In order to increase the intensity of X-radiation?

A. The tube current should be increased

B. The tube current should decreased

C. The test specimen should be moved nearer to the film

D.A lower kilo voltage should be applied to the t bC

18. Excessive exposure of film to light prior to development.of the film will most likely result in?
A.A fogged film

B. Yellow stains

C. An increase in film contrast

D. Frilling

19. The Penetrating ability of gamma rays is governed by?

A. The isotopes activity

B. Time plus activity

C. The isotopes half-life

D. The atomic number of the element used for the isotope.

20. Two different gamma isotopes of the same activity?

A. Will produce different wavelengths of radiation

B. Will produce the same quality of radiation

C. Will produce the same intensities and wavelengths of radiation.
D. Will produce only electromagneti and ionizing radiation.

E. Good radiograph is produced using the following exposure conditions, 4 minutes at 3mA.
21. What exposure time would be needed if the mA were reduced to 2mA?
A.6 minutes

B.3 minutes
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C.2 minutes
D.4 minutes

22. Reticulation resulting in a puckered or netlike film surface is probably caused by?
A. Crimping the film after exposure

B. Sudden extreme temperature change while processing

C. Crimping the film before exposure.

D. Warm or exhausted fixer.

23. A pentameters on the film side of the object is used to indicate?

A. The size of discontinuities in a part

B. The density of the radiograph

C. The amount of film contrast

D. The overall quality of the radiographic technique used

24. X-rays and gamma rays are:

A. Corpuscular and ionizing radiation

B. Particulate and ionizing radiation

C. Particulate and corpuscular radiation

D. Electromagnetic and ionizing radiation.

25. The activity of the developer solution is maintained's able.by?

A. Constant agitation

B. Maintaining processing solutions withi the’recommended temperature range.
C. Avoiding contamination from the wat;!‘g\pash.

D. Addition of replenisher.

26. The small area in the x-ray tube from which the x-radiation emanates is called the?
A. Focal spot

B. Filament

C. Focusing cup

D. Cathode

27. The absorption of gamma rays from a given source when passing through matter depends on?
A. The atomic number, density and thickness or the matter.

B. the Young’s modulus value of the matter

C. The specific activity value of the source

D. All of the above

28. the fact that gases, when bombarded by radiation, ionize and become electrical conductors makes them useful in?
A. X ray transformers

B. x ray tubes

C. Radiation detection equipment
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D. Radiographic film

29.A graph showing the relation between material thickness, kilo voltage and exposure are called?
A.A bar chart

B. An exposure chart

C.A characteristic curve

D an H & D curve

30. Beta particles are:

A. Neutrons

B. Protons

C Electrons

D. Positrons

ET P

1 .what qualities would a radiograph of a 10mm thick steel weld possess, if it had been produced using 30-curie Cobalt
source over 5 minutes?

A. High contrast relative to a radiograph produced s’ ga 10-curie cobalt source.

B. It wo—uld have high density unless solarisation has occurred

C. It would have high definition

D. It will probably be blank

2. Whilst engaged in radiographic exposures, a classified person is required by law to wear a?

A. TLD and radiation dose rate meter

B Film badge or a TLD

C. Geiger counter

D. None of the above

3. Why are radiographic densities in the weld area of appreximately 1.5 and below are usually considered too?
A. Low for acceptance of the radiograph?

B. Because the radiographic definition is too low

C. Because the subject contrast is too low regardless of the light intensity of the viewer used.
D. Because the radiographic contrast is impaired

E. Radiographs with these densities in the weld are not usually considered unacceptable.

4. Low voltage x-ray tubes are generally fitted with windows made of?

A. Tungsten

B. Lead

C Ste |

D. Beryllium
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S. Lead screens intensify primary radiation by?
A. By emitting alpha radiation
B. By emitting Beta radiation
C. By emitting visible or ultraviolet light
D. None of the above
6. Which of the following isotopes has the longest half-life?
A. Cobalt 60
B. Ytterbium 169
C. Iridium 192
D. Thulium 170
7. The Primary form of energy conversion when electrons strike a target in an x-ray tube results in the Productio of”
A. Long Wavelength radiation
B. Soft radiation
C. Primary X-rays
D. Heat.
8. The purpose of circulating oil in some types of X-ray tubes is?
A. To dissipate heat
. For lubrication purposes
. To reduce the chance of scatter radiatio ac ing the tube head.
. To reduce the need of high currents.
The damage inflicted by ionizing radiation on living tissue is measured in?
. Roentgens
. Grays

. Curies

OO W » 2 00w

. Sieverts

10. after a period of 296 days the activity of an iridium 192 source, activity 400-Gbq would be?
A.100Gbq

B. 50 Gbq

C. 25 Gbg

D. 12.5 Gbq

11. What are the axes found on a films characteristic curve?
A. Film contrast and exposure time

B. Kilo voltage and exposure time

C. Film density and exposure time

D. Exposure time and kilo voltage us

12. An increase in Kilo voltage will result in: (if all other considerations remain the same)?
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5. Lead screens intensify primary radiation by?
A By emitting alpha radiation
B. By emitting Beta radiation
C. By emitting visible or ultraviolet light
D. None of the above
6. Which of the following isotopes has the longest half-life?
A. Cobalt 60
B. Ytterbium 169
C. Iridium 192
D. Thulium 170
7. The Primary form of energy conversion when electrons strike a target in an x-ray tube results in the Production o
A. Long Wavelength radiation
B. Soft radiation
C. Primary X rays
D. Heat.
8. The purpose of circulating oil in some types of X-ray tubes is?
A. To dissipate heat
. For lubrication purposes
. To reduce the chance of scatter radiatio ea ing the tube head.
. To reduce the need of high currents.
The damage inflicted by ionizing radiation o | ving tissue is measured in?
. Roentgens
. Grays

. Curies

O 0O w>» © 000

. Sieverts

10. after a period of 296 days the activity of an iridium 192 source, activity 400 Gbq would be?
A.100Gbq

B. 50 Gbq

C. 25 Gbq

D. 12.5 Gbq

1. What are the axes found on a films characteristic curve?
A. Film contrast and exposure time

B. Kilo voltage and exposure time

C. Film density and exposure time

D Exposure time and kilo voltage used

12. An increase in Kilo voltage will result in: (if all other considerations remain the same)?
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A Aredu tion in film contrast

B. An incr ase in radiographic contrast

C. No overall changes to the radiographs definition

D. A reduction in subject contrast

13. If the main aim is to determine the quality of the radiographic technigue, the 1QI should be placed?
A. As near to the radiation source as possible

B. As far from the radiation source as possible

C. On the side of the object being radio graphed remote from the radiation source
D. On the source side of the object

14, A lead sheet containing a pin hole may be placed half way between x-ray tube and the film in order to?
A. Measure the intensity of radiation

B. Used to set up exposure times

C Reduce secondary radiation

D. Determination of focal spot size.

15 .When considering penumbra, what is usually the_ maximum permitted value?
A. 0.25mm

B.25mm

C.1.25mm

D. 0.125mm

16. Which of the following applies to constan po engal X-ray tubes?

A. Thicker cables and larger tube heads

B. Faster sets and more commonly used on site

C. More robust and lighter sets

D. Faster sets and smaller tube heads

17. Which of the following are reasons for insufficient density on a radiograph?
A. Over development and insufficient final wash

B. Low Kilo voltage and excessive exposure times

C. Developer temperature to low and under exposure

D. Under development and developer temperature to high

18. A large physical source size may produce an equivalent quality radiograph if?
A. The source to film distance is increased

B. The object to film distance is increased

C. Exposure times are reduced

D. A faster film speed is used.

19. The General method of producing x-rays involves the sudden deceleration of high velocity electrons in a solid bod
called?

A. Focusing up
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B. Filament

C. Target

D. Cathode

20. in an X-ray tube, the filament and focusing cup are the two essential parts of the?
A. Anode

B. Cathode

C. Rectifier

D. Control panel

21. An X-ray tube with a small focal spot is considered better than one with a large focal spot size when it is desired to
obtain?

A. Greater Penetration

B. Better geometric un sharpness

C. Better inherent film un sharphess

D. Improved radiographic contrast

22. One method of reduction radiographic contrast is to?

A. Increase the distance between the radiation source and the object
B. Decrease the distance between the radiation so rce and the object
C. Increase the potential difference b tween the dn and athode
D. Increase development time within manufaéfgres recommendations

23. in X-ray radiography, alternating current m changed to pulsating direct current in order to satisfy the need f
fast and more efficient x-ray sets, this change@@b ccomplished by

A. Transformers

B. Rectifiers

C. Inverters

D. Filaments

24. Which of the following applies to salt screens?

A. They intensify radiation by emitting light radiation

B. They increase exposure times when compared with lead screens

C. They produce radiographs of better definition when compared with no screens
D. They are the most common screens types used on welds in industrial radiography.
25. The Penetrating ability of an X-ray beam is governed by?

A. the Kilo voltage or wavelength

B. Time

C. The source to film distance

D The mille amperage or intensity

26 Two factors which greatly effect the suitability of the target material in an x-ray tube are”

A. The melting point and magnetic strength
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B. Ele trical resistance and the melting point
C The material Z number and the melting point
D. All of the above

27. An X-ray tube which is designed to operate in large diameter pipes and cylindrical vessels which Produces a
panoramic x-ray beam over the full 360’ is termed?

A. Bio polar

B. Rod anode

C. High voltage generator

D. Betatron

28. Filters used at the port of the X-ray tube?

A .Intensify the X-ray beam by intensifying the se ondary radiation
B. Filter out hard radiation and secondary radiation

C. Filter out short wavelength radiation to provide softer radiation
D. Filter out soft radiation and secondary radiation.

29. The ability to detect a small discontinuity of flaw on a radiograph is called?
A. Radiographic contrast

B. Radiographic sensitivity

C. Radiographic density

D. Radiographic definition

30. A Cobalt 60 source has a half-life o .

A.1.2 Years

B.6 months

C.5.3 Years

D. 74 Days.

T \ A |
1. Calcium tungstate screens used in industrial radiography are usually used to?
A. Improve definition in radiographic images
B. Improve contrast in radiographic images
C. Decrease exposure time
D. Make films with multi-million volt radiation.
2. The penetrating ability of an x-ray beam is governed by?
A Kilo voltage or wavelength
B. Time
C. Milliamp rage

D. Source to film distance
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3. The two most common causes for excessively high density radiographs are?
A Insufficient washing and overdevelopment

B Contaminated fixer and insufficient washing

C. Overexposure and contaminated fixer

D .Overexposure and overdevelopment

4. When struck by X-rays or gamma rays, lead screens emit?

A. Alpha particles

B. Beta particles

C. Fast neutrons

D. Ultraviolet light

5. The ability to detect a small discontinuity or flaw on a radiograph is called?
A. Radiographic contrast

B. Radiographic sensitivity

C. Radiographic density

D. Radiographic definition

6. Movement, geometry and screen contact are three factors that affect radiographic?
A. Contrast

B. Un sharpness

C. Reticulation

D. Density

7. The degree of difference between the densities;o two areas of a radiograph is called?
A. Radiographic contrast

B. Subject contrast

C. Film contrast

D. Definition

8. Which are the axes found on a characteristic curve?

A. Exposure and contrast

B. Density and definition

C. Log relative exposure and density

D. Density and contrast

9. If a film is placed in a developer solution and allowed to develop without any agitation?
A. The radiograph will not show proper contrast

B It will be impossible to fix the radiograph permanently

C. There will be a general fogging ¢ ndition over the entire radiograph
D. Bromide streaking majy result

10. When radio graphing a part which contains a large crack, the crack will appear on the radiograph a?
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A. A dark intermittent or continuous line

B A light, irregular line

C. Either a dark or light line

D. A fogged area on the radiograph

11 .A cobalt-60 sources have a half-life of?

A.1.2 years

B. 6 months

C.5.3 Years

D.75 days

12. Lead foil in direct contact with x-rays film?

A. Intensifies the scatter radiation more than the primary radiation

B. Decreases the contrast of the radiographic image

C. Intensifies the primary radiation more than the scatter radiation

D. Should not be used when gamma rays are emitted by the source of radiation.

13. Radiographic sensitivity, in the context of the minimum detectable flaw size, depends on?

A. Graininess of the film

B. The un sharpness of the flaw image in the film

C. The contrast of the flaw image on the film

D. All three of the above.

14. In order to decrease geometric un sharpn ss?

A. Radiation should proceed from as smal a focal spot as other considerations will allow.
B. Radiation should proceed from as large a focal spot as other considerations will allow.
C. The film should be as far as possible from the object being radiographic

D. The distance from the anode to the material examined should be as small as is practical.
IS. In order to increase the intensity of x-radiation?

A. The tube current should be increased

B. The tube current should be decreased

C. The test specimen should be moved further from the film

D. A lower kilo voltage should be applied to the tube.

16. Excessive exposure of film to light prior to dev clopment of the film will most likely result in?
A.A fogged film

B. Poor definition

C. Streaks

D.Y 11 ws rain

17. White crescent-shaped marks on an expo ed \-ray film will most likely result from?

A. Crimping film after exposure
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B. Crimping film before exposure

C. Sudden extreme temperature change while processing

D. Warm or exhausted fixer.

18. Reticulation resulting in a puckered or netlike film surface is probably caused by?
A. Crimping film after exposure

B. Sudden extreme temperature change while processing

C. Water or developer on unprocessed film

D. Excessive object to film distance.

19. If an exposure time of 60 seconds was necessary using a 4-metre source-to-film distance for a Particular exposure,
what time would be necessary if a 2-meter source- to- film distance is used and all other variables remain the same?

A.120 seconds

B. 30 seconds

C.15 seconds

D.240 seconds

20.A pentameters on the film side of the object is used to indicate?
A. The size of discontinuities in a part

B. The density of the film

C. The amount of film contrast

D. The quality of the radiographic technique.
21. A fluorescent intensifying screen will:

A. Transform electronic x-ray energy int 1 i le or ultraviolet light to which a photographic Emulsion
is sensitive.

B. Result in reticulation
C. Decrease the graininess of the image when using gamma rays
D. Increase the definition in a radiograph.

22. Lead foil screens are used in radiography to improve the quality of the radiograph by preferentially reducing the
effect scatter?

A. To reduce the exposure time.

B. Both A and B are reasons for using lead foil screens.

C Neither A nor B is reasons for using lead foil screens.

D. To prevent excessive backscatter from reaching a radiographic film, one should;
23. Back the cassette with a sheet of lead, the thickness needed depending on the radiation quality?
A. Place a mask between the specimen and the front surface on the film.

B. Back the exposure holder with a thick sheet of lead (at least 0.5 in h)

C. Place a filter in the x-ray or gamma ray beam near the source or x- ay tube.

24. A. The purpose of agitating an x-ray film during development is to?

A. Protect the film from excessive pressure

B. Renew the developer at the surface of the film.
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C. Disperse unexposed silver grains on the film surface.
D. Prevent reticulation.

25 when manually processing films, the purpose for sharply tapping hangers two or three times after the films have
been lowered into the developer is to:

A. Disperse unexposed silver grains on the film surface

B. Prevent frilling

C. Dislodge any air bubbles clinging to emulsion

D. All of the above

26. The activity of the devcloper solution is maintained stable by?

A. Constant agitation

B. Maintaining processing solutions within recommended temperature range
C. Avoiding contamination from the water wash

D. Addition of replenisher.

27. The purpose of fixation is?

A. To remove all the undeveloped silver salts of the emulsion

B. To leave the developed silver as a permanent image

C. To harden the grlatine

D. All of the above

28. Water spots on films can be minimized by?

A. Rapid drying of wet film.

B. Immersing wet film for one or two se s in a wetting agent solution.
C. By using a fresh fixer solution

D. By cascading water during the rinse cycle

29. The small area in the x-ray tube from which the x-radiation emanates is called the?
A. Focal spot

B. Filament

C, Focusing cup

D. Cathode

30. with a given exposure time and kilo voltage, a properly exposed radiograph is obtained with a 6 millamperage-
minutes exposure at the distance of 20 inches. It is desired to increase the sharpness of detail in the image by increasing
the source-to-film distance to 40inches. The correct mill amperage-minutes exposure to obtain the desired radiographi
density at the increased distance is?

A.12 milli amperage-minutes

B.24 muilli amperage-minutes

C.3 milli amperage minutes

D.1.7 milli amperage-minutes.

31. a graph showing the relation betwcen material thicknes , kilo voltage and <xposure is called?

A.A bar chart
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B. An exposure chart or technique chart
C.A characteristic curve
D.A H & D curve

32. A graph which expresses the relationship between the logarithms of the exposure applied to a Photographic materia
and the resulting photographic density is called:

A. A bar chart

B. An exposure chart

C. The characteristic curve

D.A logarithmic chart

33. Two X-rays machines operating at the same nominal kilo voltage and mill amperage settings?
A. Will produce the same intensities and qualities of radiation

B. Will produce the same intensities but may produce different qualities of radiation
C. Will produce the same qualities but may produce different intensities of radiation
D. May give not only different intensities but also different qualities of radiation.

34. When producing radiographs, if the kilo voltage is increased:

A. The subject contrast decreases

B. The film contrast increased

C. The subject contrast increases

D. The film contrast decreases.

35. An unshielded isotope source gives a dosa er o 900 MR per hour at 10feet. What would the Unshielded dosage
rate be at 30 feet?

A.300mR/hr

B.600mR/hr

C.100mR/hr

D.2700mR/hr

36. Beta particles are?

A. Neutrons

B Protons

C Electrons

D Positions

37. The lead symbol “B” is attached to the back of the film cassette to determine?
A. Sensitivity

B. Whether excessive backs atter is present

C. Radiographic contrast

D .Density

38. During manual film processing, the purpose of the stop bath is to?

A. Change the exposed silver salts to black metallic silver.
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B Neut 1ze the developer and stop the developing silver
C. Eliminate most water spots and streaks
D. one of the above
39. A large source size can be compensated for by?
A. Increasing the source-to-specimen distance
B. Addition of lead screens
C. Increasing the specimen-to-film distance
D Increasing penumbra.
40. X-rays and gamma rays are?
A. Particulate radiations
B. Electromagnetic radiations
C. Microwave radiations
D. All of the above.
EL UES \
1. Low voltage X-ray tubes are generally fitted with windows made of?
A. Plastic
B. Beryllium
C. Glass
D. Lead
2. A monochromatic X-ray beam?
A. is a narrow beam used to produce high contrast radiographs
B. is also referred to as a heterogeneous X ray beam
C. is a beam containing only characteristic X-radiation
D. is a beam consisting of single wavelength

3. The general method of producing X-rays involves the sudden deceleration of high velocity electrons in a solid
body called a?

A. focus cup
B. filament
C. target

D. cathode

4. If it were necessary to radiograph a 7-inch thick steel product, which of the following gamma-ray sources would most
likely be used?

A.Cobalt-60
B.Thulium-170
C.Iridium-192
D.Cesium 137

5. A cobalt-60 gamma-ray sources has an approximate practical thickness limit of?
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A 2 '2 inches of steel or its equivalent

B.4 inches of steel or its equivalent

C.9 inches of steel or its equivalent

D.11 inches of steel or its equivalent

6 The absorption of gamma rays from a given source when passing through matter depends on?
A. the atomic number, density, and thickness of the matter

B. the Young’s modulus value of the matter

C. the Poisson’s ratio value of the matter

D the specific activity value of the source

7. The fact that gases when bombarded by radiation ionize and become electrical conductors makes them useful in?
A.X-ray transformers

B.X-ray tubes

C. Masks

D. Radiation detection equipment

8. The velocity of electrons striking the target in an X-ray tube is a function of?

A. the atomic number of the cathode material .

B. the atomic number of the filament material

C. the voltage difference between the cathode and 'anode

D. the current flow in the rectifier circuit

9. The uneven distribution of developed grai s'w't i he emulsion of a processed X-ray film causes the subjective
impression of?

A. graininess
B. streaks

C. spots

D. white scum

10. Cobalt-60 is reported to have a half-life of 5.3 years. By how much should exposure time be increased (over that
used initially to produce excellent radiographs when the cobalt-60 source was new) when the source is two years old?

A No change in exposure time is needed

B. Exposure time should be about 11 percent longer

C Exposure time should be about 31 percent longer

D. Exposure time should be about 62 to 100 percent longer

11. A source of iridium-192, whose half-life is 75 days, provides an optimum exposure of given test object today in a
period of 20 minutes. Five months from now, what exposure time would be required for the sample radiographic
density, under similar exposure conditions?

A 10 minutes
B.20 minutes

.1 hour and 20 minutes
D.6 hours
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12. of the following, the source providing the most penetrating radiation is?

A.Cobalt-60

B 220 KVP X ray tube

C.15 Mev x-ray betatron

D Electrons from iridium-192

13. The gamma ray intensity at one foot from a one curie source of radioactive cobalt 60 is nearest?
A.15 roentgens per hour

B.1, 000 roentgens per hour

C.1 roentgens per minute

D.10 mull roentgens per day

14. The focal spot in an X-ray tube?

A. is inclined at an angle of 30 degrees from the normal to the tube axis.

B.Is maintained at a high negative voltage during operations

C. Should be as large as possible to nsure a narrow beam of primary radiation
D. Should be as small as possible without unduly shortening the life of the tube
15. in an x-ray tube, the filament and focusing cup are the two essential parts of the?

A. Anode

B Cathode

C. Rectifier

D.X-ray transformer

16. the quantity of radiation which will produce by means of ionization, one electrostatic unit of electricity in 0.001293
grams of dry air is known as?
A. a milli curie

B. a gamma

C. a roentgen

D. a curie

17. The specific activity of an isotopic source is usually measured in?
A. Million electron volts

B. Curies per gram

C. Roentgens per hour

D. Counts per minute

18. Which of the following isotopes has the longest half-life?
A.Thulium-170

B. Cobalt -60

C.Iridium 192

D.Cesium 137

19. The primary form of encrgy conversion when electrons strike a target in an x ray tube results in the production of?
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A. Primary X rays

B. Secondary x-rays

C Short wavelength x rays
D. Heat

20. The slope of a straight line joining two points of specified densities on a characteristic curve of a film is known as
the?

A. Speed of the curve
B. Latitude
C. Average gradient

D. Density

- + I P

1. An x-ray film having wide latitude also has by definition?

A. poor definition

B Low contrast

C. High speed

D. None of the above

2. The purpose for circulating oil in some types of x-ray tubes is?

A. to lubricate moving parts

B. to absorb secondary radiation

C. to decrease the need for high current

D to dissipate heat

3. An x-ray tube with a small focal spot is considered better than one with a large focal spot when it is desired to obtain
A. greater penetrating power

B. better definition

C. less contrast

D. greater film density

4. One method of reducing radiographic contrast is to?

A. Increase the distance between the radiation source and the object
B. Decrease the distance between the object and the film

C. Decrease the wavelength of the radiation used

D. Increase development time within manufacturer’s recommendations
5. Thin sheets of lead foil in intimate contact with \-ray film during exposure increa e film density because?
A. they fluoresce and emit visible li ht whi h helps expose the film

B. they absorb the scattered radiation

C. they prevent back scattered radiation from fogging the film
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D. they emit electrons when exposed to x and gamma radiation which help darken the film
6. X-ray tubes are often enclosed in a shockpreof casing in order to?

A. dissipate h at

B. protect the operator from high-voltage shock

C. shield the tube from secondary radiation

D increase the efficiency of the rectifier

7. An x ray tube is rated for a maximum of 250 kvp. This tube may be operated at a maximum of?
A.250, 000 volts peak voltage

B.250 KV effective voltage

C. 50, 000 000 volts rms voltage

D.250 kv average voltage

8. A voltage selector consisting of an iron core transformer with a single winding having a series of caps at various
points on the winding is called?

A. a high voltage transformer
B. a filament transformer

C. an autotransformer

D. a power transformer

9. in X-ray radiography, alternating current must be changed to pulsating direct current in order to satisfy the need for
unidirectional current. This change may be accompli hed by?

A. transformers
B. rectifiers

C. anodes

D. cathodes

10. When radiographic to the 2-2T quality level, an ASTM pentameter for 2.5 inch steel has a thickness of?
A. one half inch

B.2.5 mils

C.5 mils

D.50 mils

11, Valve tubes are used in X-ray equipment to?

A. Provide necessary rectification

B. Activate and deactivate the X-ray tube

C. Heat the filaments in the x-ray tube

D Adjust the size of the target

12. A good cobalt-60 radiograph is made on a 3 inch steel casting using an exposure time of 10 minutes and a source to
film distance of 36 inches. It is necessary to change the source to film distance to 24 inches, what exposure time would
produce a similar radiograph if all other conditions remain the same?

A.1.6 minutes

B 4.4 minutes
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C.6 4 minutes

D.8.8. minutes

13. When sharp, black, bird foot shaped marks which are known not to correspond with any discontinuiti s appear at

random on radiographs, they are probably caused by?

A. prolonged development in old developer

B. exposure of the film by natural cosmic ray showers during storage
C. static charges caused by friction

D. inadequate rinsing after fixing

14. The adjustment of tube current in conventional x-ray tube circuits is made by?
. adjusting the filament heating current

. adjusting the target-to cathode distance

inserting resistance in the anode lead

oo w >

. opening the shutter on the )f—ray tube port

—
h

- In comparison with lower voltage radiographs high energy radiographs show?
. greater contrast
. greater latitude

- greater amounts of scatter radiation relative to 'mary beam intensity

O 0w >

. none of the above

—
[=))

. Filters used at the port of the x-ray tube?
. intensify the x-ray beam by contributi € ndary radiation

. filter short wavelength x-ray beamst r vide softer radiation

O w >

- provide the most readily adjusted means for modifying Xx-ray intensity

D. filter out soft radiation to provide a more homogeneous x ray beam

17. An ASTM pentameters for use when inspecting a one-half inch thick steel plate to the 2

inch source to film distance would be made of?

A.5 mil thick aluminium

B.50 mul thick aluminium or; steel

C.10 mil thick steel '

D.2 mil strip of any metallic material

18. The kilovolt age applied to an X-ray tube affects?
A. the quality of the beam

B. the intensity of the beam

C. both a and b above

D. neither a nor b above

wT quality level using a 1

19. Filters placed between the x-ray tube and specimen tends to reduce scatter radiation undercutting the specimens?

A. by absorbing tl e longer wavelength components of the primary bea

B. by absorbing the shorter wavelength component of the primary beam
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C. by absorbing back scatter radiation

D. by decreasing the intensity of the beam

20. besides serving as a filter, screens of high atomic number such as lead and lead antimony also?
A decrease the source to film distance needed for a proper radiograph

B. provide some image intensifying action

C. permits the use of higher speed film

D. decrease the graininess in a radiograph

R - C U« T E

1. The range of thickness over whicly densities are obtained that are satisfactory for interpretation is a measure of the?
A. subject contrast of a radiograph
B. sensitivity of a radiograph
C. latitude of a radiograph
D. definition of a radiograph
2. Almost all gamma radiography is performed with?
A. natural isotopes
B. Iridium-192 or cobalt-60
C. Radium
D. Thulium-170
3. The amount of un sharpness or blurrin(g:@a radiograph is?
A. Directly proportional to the object to film distance and inversely proportional to the size of the focal spot
B. Directly proportional to the size of the focal spot and inversely proportional to the source to object distance
C. Inversely proportional to the object to film distance and directly proportional to the source to object Distance
D. Inversely proportional to the size of the focal sport and the object to film distance
4. Images of discontinuities close to the source side of the specimen become less clearly defined as?
A. source to object distance increases
B. the thickness of the specimen increases
C. the size of the focal spot decrease
D. the thickness of the specimen decreases.
5. The inherent filtration of an X-ray tube is a function of?
A. The thickness and composition of the X-ray tube port
B. The voltage setting of the instrument
C. The source to object distance
D. Th material used as a target
6 X ray films with large grain size?

A will produce radiographs with better definition than film with small grain size
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B. the voltage setting of the instrument

C the source to object distance

D. the material used as a target

7. as the effective energy of the radiation increases up to about 250 kV?
A. film graininess increases

B. film graininess decreases

C. radiographic definition increases

D. film speed decreases

8. The specific activity of cobalt- 60 depends on?

A. The time the material has been in the reactor

B. The atomic number of the material

C. The gamma ray flux to which it was exposed

D. the Young’s modulus value of the material.

9. the most commonly used target material in an X-ray tube is?

A copper

B. carbon

C. carbide : -
D. Lungsten £

10. The purpose for including a disc-shaped targefthat rotates rapidly during operation in some X-ray tubes is to?
A. increases the intensity of X-radiation

B Decrease the voltage needed for a specific quality of radiation
C. Increase the permissible load

D. None of the above answers is correct

11. A device which is basically a combination of magnet and transformer designed to guide and accelerate electrons in a
circular orbit to very high energies is called a?

A. electrostatic belt generator

B. linear accelerator

C.b aron

D. loroidal electromagnetic type X ray tube

12. Two isotopic sources of a given strength have two different specific activity values. The source with the highe
specific activity value will?

A. be of smaller physical size than the source with a lower specific activity
B has a shorter half-life than the source with a lower specific activity

C. produces harder gamma rays than the source with lower specific activity
D. Be of larger physical siz than the source with the lower specific activity

13. A gas filled region located in an electrical field created by electrodes across which potential difference is applied
forms the major portion of?
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A. a low voltage X ray tube

B. a megger

C. a hot cathode X-ray tube

D. an ionization chamber.

14. Two serious obstacles to high-sensitivity fluoroscopy are?

A. The inability to reproduce results nd the need for periodic replacement of screen
B. The limited brightness and large grain size of fluoroscopic screens

C Cost and slow speed.

D The need for using long wavelength X rays and the lack of X-ray intensity associated with this
method.

I5. In general, the quality of fluoroscopic equipment is best determined by?

A.densitometer readings.

B. Pentameters sensitivity measurements

C. Discontinuity area measurements

D. Reference standards.

16. In fluoroscopic testing, a fundamental difficulty is the relative low brightness level of the images. One method
for increasing brightness utilizes one of the following whic{: onverts light energy from the initial phosphor surface
to electrons which are accelerated and focused onto a smaller fluorescent screen?

A. Betatron

B. electron amplifier

C. image amplifier or intensifier

D. electrostatic belt generator

17. A general rule governing the application of the geometric principles of shadow formation states that?

A. the X-ray should precede from a larger a local spot as other considerations will all

B. the distance between the radiation source and the material examined should be as small as
Practical

C. the film should be as far a possible from the object being radio graphed

D. the central ray should be as nearly as perpendicular to the film as possible to preserve spatial
Relationships.

18. In order to utilize the principles of geometric enlargement placing the film at a distance from the specimens?
A. The source to specimen distance must be one half the source to film distance.

B. The source of radiation must be extremely small.

C.A magnetic focusing coil must be used near the port of the X-ray tube

D. The specimen must be of uniform thickness.

19. The X-ray absorption of a specimen depends on?

A. the thickness and density of the material

B. the atomic number of the material
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C. both A and B above
D. neither A nor B

20. The radiographic absorption of a material will tend to become le s dependent upon the composition of the
material when?

A. the kilo voltage is increased
B. the source to film distance 1s decreased
C. the kilo voltage is decreased

D. a filter is used. OEF
- T + ST - E°

1. The formula (mille amperes X time) + distance is?

A. used to calculate film gradient

B. the reciprocity law

C. used to determined radiographic contrast

D. the exposure factor

2. The load that can be handled by an X-ray tube focal spot is governed by?

A. the composition of the cathode

B. the size of the focal spot and the efficiency of th ling system of the anode
. the distance from the anode to the cathode

D. the high voltage waveform

3. X-ray exposure holders and cassettes often inc rp rate a sheet of lead foil in the back which is not intimate contact
with the film. The purpose of this sheet of lea oil 's?

A. to act as an intensifying screen

B. to protect the film from backscatter

C. both A and B above

D. neither A nor B above.

4. A lead sheet containing a pinhole maybe placed halfway between the x-ray tube and the film indoor to?
A. Determine the approximate size of the focal spot

B. Measure the intensity of the central ray

C. Filter scatter radiation

D. Soften the X-radiation

5. the most common way of cooling the anode of a high power X-ray tube is?

A. Cooling by radiation, in which a solid tungsten anode attains such high temperatures that it
radiates an appreciable amount of heat.

B. Cooling by means of circulating cooled air
Cooling by circulation of water or o1l in the anode
D. ooling by means of external finned radiation

6. In certain cases, it may be advantageous to pack lead shot around specimen. The purpose for doing this is?
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A. to prevent movement of the specimen

B. to increase the subject contrast

C to generate smaller wavelength X radiation

D. to decrease the effect of the scattered radiation undercutting the specimen.

7. The mottling cause by diffraction when radiography fairly large grained metallic specimens can be reduced and in
some cases eliminated by?

A. raising the kilo voltage and using fluorescent screens

B. lowering the kilo voltage and using lead foil screens

C. raising the kilo voltage and using lead foil screens

D. lowering the kilo voltage and using fluorescent screens

8. When radio graphing steel with the thickness less than one inch?

A.cobalt 60 would give greater radiographic sensitivity than a 250 KV X ray machine
B. a 250 kV X ray would give greater radiographic sensitivity than cobalt-60

C. the use of fluorescent screens would result 1n a radiograph of better quality than would lead foil
screens.

D. the use of lead foil screens will require a shorter exposure time than will fluorescent screens.

9. A radiograph made with an exposure of 12mA per minute has a density of 0.8 in the region of maximum interest. It is
desired to increase the density to 2.0 in this area. By refer it to a characteristic curve of the film, it is found that the
difference in a log E between the density of 0.8 and 2.2} 0. . The antilogarithm of log 0.76 is 5.8 What must the new
exposure time be to produce a radiograph with a de sit ofi2:0? -

A. 9.12 MA per minute ‘g

B.21.12 MA per minute

C.69.6 MA per minute

D.16 MA per minute

10. The absorption of the radiation by a material varies?

A. Directly with the square of the distance from the source.

B. Directly with the thickness of the material

C. Inversely with the amount of scattering in the material.

D. In a approximately exponential manner with the thickness of the material.
I1. In the micro radiographic technique?

A. Soft X-ray are usually employed

B. a kilo voltage range of 5 kV is usually employed

C. the photographic material is often finer grained than ordinary X ray film
D all three of the above choices is correct

12. In order for a radiograph to have a Pentameters sensitivity of 2-2T or better?

A. the radiographic procedure must has to be able to differentiate a 2 percent difference in specimen
thickness

B. the radiographic procedure must b able to define the 2T hol in a pentameters which is 2 percent of
the thickness of the specimen
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C the radiograph must be able to distinguish a discontinuity with a length equivalent to 2 percent of
the specimen thickness

D. none of the above choices are correct.

I3 for practical purposes, the shape of characteristic curve of an X-ray film?

A is independent of the type of film used.

B. 's independent of the quality of X or gamma radiation

C. is drastically changed when the quality of X ray radiation is changed
D. is primarily determined by the subject contrast.

14. The term which describes the total absorption of the useful beam caused by the X-ray tube wall, the wall of the tube
housing and any material between the tube and the housing is?

A. stray absorption

B. source absorption

C. characteristic filtration
D inherent filtration

IS. The interval between the time of a film is placed in fixer solution and the time when the original diffuse, yellow
milkiness disappears is known as:

A. clearing time
B. fixing time

C. hardening time
D. oxidation time

16. Excessive subject contrast caused when tl i Kn ss range in the test specimen too great for the radiation quality
used may be corrected by?

A. increasing the kilo voltage

B. using a filter at the X-ray tube and increasing the exposure time
C. both A and B are method for correcting excessive subject contrast
D. decrease the exposure time

17. Improper geometric factors, poor contract between film and lead foil screens and graininess of film are possible
causes of?

A. high film density

B. poor definition

C. fogged film

D. low film density

18. In fluoroscopy the most common means for minimizing operator fatigue is to?
A. equip operators with special glasses

B. place a filter over the viewing screen

C. vary the intensity of the background light

D. change operators periodically

19. Which of the following X-ray generators would produce the narrowest cone of X-radiation?
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A.10 MeV

B 15 MeV
. 5 MeV

D.1 MeVv

20. A radiograph is taken at a voltage of S00kV. If the voltage is increased with a resultant increase in the energy of
radiation while all other conditions remain the same?

A. the graininess of the film will increase significantly if a high-speed film is used
B. the graininess of the film will decrease significantly if a low-speed film is used
C. the graininess of the film will Increase sigmficantly if a class I film is used

D. there will be little significant change 1n the graininess of the film.
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A 10 MeV
B.15 MeV
C 25 MeV
D 1 MeV

20. A radiograph is taken at a voltage of 500KkV. If the voltage is increased with a resultant increase in the energy of
radiation while all other conditions remain the same?

A the graininess of the film will increase significantly if a high sp ed film is used
B. the graininess of the film will decrease significantly if a low-speed film is used
C. the graininess of the film will increase significantly if a class I film is used

D. there will be little significant change in the graininess of the film
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