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INTRODUCTION

Quality Requirement

Quality: Degree of Fulfilment of Requirement

QA - Quality Assurance

QC- Quality Control

Railway - Public Safety

Rolling Stocks- Locomotives, Rail Cars, Power & Unpowered Vehicles

▪Coaches & Wagons, Tracks, Etc., Use for support Services, 
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NON-DESTRUCTIVE TESTING (NDT) IN 

INDUSTRY
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NDT Definition

အစမ္းသပ္ခံပစၥည္းမ  း၏ မူရင္းဂုဏ္သတ ၱိ မ  း မပ က္စစးေစပဲ၊ ၄င္းတၱို႔၏

အတၱိုင္းအတ ၊ ဂုဏ္သတ ၱိမ  :၊ အတြင္း ၊အျပင္ အျပစ္ အန အဆ ၊

အက္ေၾက င္း စသည္မ  းကၱို တၱိုင္းတ ရ  ေဖြစစ္ေဆးေသ နည္း

NDT, NDI, NDE

Evaluation: Usefulness, Serviceability

To Prevent Accidents, To Check Maintenance



NDT APPLICATIONS

လူ အ ရံု (၅) ပ း = NDT Instruments

ေန႔စဥ္ လုပ္ငန္းေဆ င္တ မ  း = NDT Involvement

Materials, Welding, Casting, Forging, Plating, HT, etc.

Raw Materials

Goods in Process 

Finished Goods

In-service Goods, Accident : To find Root Causes
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METHODS OF NDT

Visual
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THE MOST COMMON NDT METHODS

i. Radiographic Testing Method ( RT )

ii. Ultrasonic Testing Method ( UT )

iii. Liquid Penetrant Testing Method ( PT )

iv. Magnetic Particle Testing Method ( MT )

v. Eddy Current Testing Method ( ECT )
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OTHER NDT METHODS

Visual Testing (VT)

Leak Testing (LT)

Strain Testing (ST)

Acoustic Emission Testing (AE),  etc.

အ းလုံးအတြက္ အေက င္းဆုံးနည္း တစ္နည္းဆၱိသုည္မ  မရ ၱိ

အျပန္အလ န္ ျဖည့္ဆည္း စမ္းသပ္သြ းျခင္းသည္သ အေက င္းဆုံး
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NDT METHODS BACKGROUND

Developed during World War II 

VT = ကမၻ ဥစး စ က လကတၱိုင္စခ့ဲ
PT = 1880 – 1920 (Oil & Whiting)

MT = 1929

RT = 1895 – 1922(X-ray), 1928 – 1941 (Gamma-ray)

UT = 1940 - 1944
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1. RADIOGRAPHIC TESTING ( RT )

ဓ တ္ေရ င္ျခည္ ( X-ray, Gamma Ray, Neutron ) တၱို႔ကၱို အသုံးျပဳ၍

စမ္းသပ္လၱိသုည့္ ပစၥည္း၏ အျခ းတစ္ဘက္တြင္ ထ းရ ၱိေသ ဖလင္

(Film ) ေပၚတြင္ ပုံရၱိပ္ေပၚေစျခင္းျဖင့္ ၊ အျပစ္ အန အဆ ရ ၱိ၊ မရ ၱိ

စမ္းသပ္ႏၱိုင္ပ သည္။

ယခု အခ ဖလင္မလၱိအုပ္ေတ ့ေသ စနစ္မ  းရ ၱိေနပ ၿပစ။
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ELECTROMAGNETIC WAVE SPECTRUM
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RADIATION SOURCES
X-ray Machines

Gamma (Γ) ray Isotopes

Neutron Sources
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X- RAY TUBE & CONTROL UNIT
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SIMPLE ARRANGEMENT OF RT
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High Electrical Potential

Electrons

-+

X-ray Generator or 

Radioactive 

Source Creates 

Radiation

Exposure Recording Device

Radiation 

Penetrate 

the Sample



FILM RADIOGRAPHY

M S M E  P D M E 18



FILM RADIOGRAPHY

M S M E  P D M E 19Top view of developed film

X-ray film

The part is placed between the 

radiation source and a piece of film.  

The part will stop some of the 

radiation.  Thicker and more dense 

area will stop more of the radiation.  

= more exposure

= less exposure

The film darkness 

(density) will vary with the 

amount of radiation 

reaching the film through 

the test object.
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MR. WIHELM CONRAD ROENTGEN (1845 –

1923)

X-RAYS RADIOGRAPH OF MRS. ROENTGEN’S 

HAND (1895)
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MR.PIERRE CURIE AND MRS.MARIE CURIE 

(SKLODOWSKA)

(1859 – 1906) AND (1867- 1934). 

DISCOVERED NEW ELEMENT AND 

“RADIOACTIVITY”, RA-225. NOBEL PRIZE IN 1903.
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ABSORPTION PROCESSES



M S M E  P D M E 23

PAIR PRODUCTION



(RT) GAMMA RADIOGRAPHY (CONT.)

A device called a “camera” is used to store, transport and

expose the pigtail containing the radioactive material. The

camera contains shielding material which reduces the

radiographer’s exposure to radiation during use.

M S M E  P D M E 24



(RT) GAMMA PROJECTOR / CAMERA
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RADIOGRAPHIC IMAGES
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Can you determine what object was radiographed in this 

and the next three slides?
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RADIOGRAPHIC IMAGES
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RADIOGRAPHIC IMAGES
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RADIOGRAPHIC IMAGES



RADIOGRAPHY TESTING (RT)

X-ray Machine (  x 105 Volt)

▪Low Energy (Steel Thickness – 70mm less)

▪High Energy (Thickness – 70 to 400mm)

Gamma Source (Radio Isotope) ( 1 x 106 Volt)

▪ Ir-192 (Thickness – 20mm )

▪Co-60 (Thickness - 30 to 140mm)

Film / Radiograph Quality

(1) Penetrameter / Image Quality Indicator (IQI)

Wire Type / Hole Type

(2) Optical Density (Comparison of Degree of Darkness)

Safety (ALARA, Time/ Distance/ Shielding)
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RT ၏ ေက င္းက ၱိဳး ၊ အ းသ ခ က္ (ADVANTAGES)

အ းလုံးနစးပ းေသ သတ ဳ (Metal ) ႏ င့္ သတ ဳ မဟုတ္ေသ (Non-Metal) 
မ  းကၱို စမ္းသပႏ္ၱိုငျ္ခငး္

Test Result ကၱို Permanent Record ေပးႏၱိုငျ္ခငး္

Internal ႏ င့္ မ က္ႏ  ျပင္ ရ ၱိ အျပတ္အေတ က္ မ  းကၱို စစ္ေဆး ျပသႏၱိုင္ျခင္း
(Parallel to Ray Beam, Volumetric Flaws )

Structure ႏ င့္ တပဆ္ငမ္ႈ (Assembly) Error မ  းကၱိပု စစ္ေဆး ျပသႏၱိုငျ္ခငး္
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RT ၏ဆၱိုးက ၱဳိ း ၊ အ းနည္းခ က္ (LIMITATION)

High Capital Cost

X- ray Machine သုံးလ  င္ Power Supply လၱိုျခငး္

ဓ တ္ေရ ငျ္ခည္သင့္မႈ အႏ ရ ယ္ ျဖစ္ေပၚျခငး္

Lamination, Lack of Fusion  က့ဲသၱို႔ မ က္ႏ  ျပငလ္ၱိက္ု အန အဆ မ  းကၱို စစ္ေဆးရန္
မထၱိေရ က္ျခငး္

Trained & Skilled Operator ႏ င့္ Interpreter ေက င္းစြ လၱိအုပ္ျခငး္

ဖလငဘ္က္ ႏ င့္ Source ဘက္ မ က္ႏ  ျပငႏ္ စဘ္က္လုံး Access ရရ ၱိရန္ လၱိုအပျ္ခငး္
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RT CRAWLER MACHINE FOR PIPELINE 

INSPECTION

PANORAMIC EXPOSURE (360 DEGREE)
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RT CRAWLER MACHINE FOR PIPELINE 

INSPECTION
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RT CRAWLER MACHINE FOR PIPELINE JOINTS 

INSPECTION
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RT CRAWLER MACHINE FOR PIPELINE 

JOINTS INSPECTION



2. Basic Ultrasonic Testing 
(UT)
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2. BASIC ULTRASONIC TESTING (UT)
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plate

crack
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initial 
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back surface

echo

Oscilloscope, or 

flaw detector 

screen



2.U T  (CONTD.) ANGLE BEAM METHOD (FLAW 

DETECTION)
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2. UT (CONTD.)IMMERSION TEST 

METHOD
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2. ULTRASONIC TESTING (UT)

Human Hearing Range Frequency (20Hz to 20kHz)

Manual UT (1 to 5 MHz)

Pulse- Echo (P-E Method)

Categories

▪Normal Beam – Thickness Measurement (UTM)

▪Angle Beam  - Flaw Detection (Welding)

Transducers = Piezoelectric Elements

Single / Twin, Dual Transducers

- Contact Method

- Immersion Method
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2.UT (CONTD-)

Screen Display

▪Horizontal (Range) = Beam Path Length/ Distance (BPD)

▪Vertical (FSH %) = Received (Return) Sound Intensity

JIS Z 3060 – UT

Probe Frequency 

BPD < 100mm   = 5MHz

100< BPD< 150  = 5MHz or 2MHz

BPD >150mm     = 2 MHz

Probe Angle (45, 60, 70 Deg) (Complement of V Angle) 

Calibration Blocks/ Reference Blocks

Advance  (Prior) Information
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BASIC ULTRASONIC TESTING (UT)

UT ၏ အက ၱဳိ း၊ အ းသ ခ က္ (Advantage)

▪အလြန္ထူေသ ပစၥည္းမ  းကၱိုပင္ တၱိုင္းတ စစ္ေဆးႏၱိုင္ျခင္း

▪မ က္ႏ  ျပင္ တစ္ဘက္သ ရရ ၱိယံု ျဖင့္ စမ္းသပ္ ေဆ င္ရြက္ႏၱိုင္ျခင္း

▪Plannar defects မ  းကၱို ထၱိေရ က္စြ စမ္းသပ္ႏၱိုင္ျခင္း

▪Defect ၏ Location ကၱိုအတၱိအက ျပသႏၱိုငျ္ခင္း
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2.BASIC ULTRASONIC TESTING (UT)

UT ၏ အျပစ္၊ အ းနည္းခ က္ (Limitation)

▪High Capital Cost

▪Skill Operator လၱိုအပျ္ခင္း

▪ Interpretation ျပဳလုပ္ရန္ ခက္ခဲျခင္း

▪Couplant လၱိုအပ္ျခင္း

▪Coarse Grain Materials မ  းကၱို စမ္းသပ္ရန္ ခက္ခဲျခင္း
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PHASED ARRAY UT (PAUT), (ADVANCE UT)
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Large Effective Beam

60 mm 

(2.36 in.)
4.7 mm 

(.187 in.)

Conventional pitch-catch Phased array 64 elements

12 × more coverage with a phased array probe



PAUT
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Data Point Density
Low Density High Density

▪ Added value inspection $$$

▪ Greater probability of detection

Missed Detected



PAUT
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Multiple Beam Configurations
Focused

Nonfocused

Angle beam 

Sectorial



PAUT
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Views while Scanning 

C-scan 

B-scan

S-scan

A-scan



PAUT
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PAUT
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PAUT
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PAUT

The OmniScan is the market reference for phased array corrosion inspection.

▪ 2-axis encoders for raster scans 

▪ Simple setup and calibration wizards

▪ Full high-resolution A-scan storage
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OmniScan Series of Flaw Detectors

▪ MX2

– Modular for changing needs

– Drivable with TomoView for bigger file 

size (up to 2 GB data file)

– Bigger screen

▪ SX

– All the features needed for most 

corrosion inspection applications

– More affordable

– Smaller and lighter for more 

portability
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3. LIQUID PENETRANT TESTING (PT)

အစၱိုင္အခဲ မ  း၏ မ က္ႏ  ျပင္သၱို႔ ပြင့္ေနေသ Cracks မ  းႏ င့္ အပြမဟုတ္ေသ Non-
porous materials မ  းစမ္းႏၱိုင္သည္။

Basic steps of liquid penetrant testing

▪Pre-cleaning

▪Penetrant application

▪Removal of excess penetrant (Cleaning)

▪Developer application

▪ Inspection (VT)
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3.PT Equipment

• (Mega Check)
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3.LIQUID PENETRANT TESTING (PT)

Capillary Action

Dwell Time (5 to 20 minutes)

Developer (or)  Contrast Paint

Pre-cleaning / Penetrant Application / Removal of Excess Penetrant 

(Cleaning) / Developing / Observation 

Skill Requirement

▪Cleaning

▪Developing

Useful for Austenitic Stainless Steel & Aluminum
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3. LIQUID PENETRANT TESTING (PT)

PT ၏ အက ၱဳိ း၊ အ းသ ခ က္
▪စမ္းသပ္မည့္ ပစၥည္း၏ ပံုသ႑ န္၊ အရြယ္အစ း ကန္႔သတ္ခ က္
မရ ၱိျခင္း
▪Test surface ၏ မ က္ႏ  ျပင္ ေပၚတြင္ တၱိုက္ရၱိုက္ ျပသျခင္း
▪မ က္ႏ  ျပင္ ရ ၱိ အျပစ္မ  းကၱို ထၱိေရ က္စြ စမ္းႏၱိုင္ျခင္း
▪Simple & Economic method, Highly trained operator မလၱို ျခင္း၊
Investment နည္းျခင္း၊
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3.LIQUID PENETRANT TESTING (PT)

PT ၏ အျပစ္၊ အ းနည္းခ က္ (Limitation)

▪မ က္ႏ  ျပင္ဖက္၊ အပြင့္ Defect မ  းကၱိုသ စမ္းသပ္ႏၱိုင္ျခင္း

▪Rough & Porous surface မ  းကၱို မစမ္းသပ္ႏၱိုင္ျခင္း

▪အတၱိမ္အနက္ ပမ ဏ မသၱိႏၱိုင္ျခင္း

▪Permanent Record မရျခင္း
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4. MAGNETIC PARTICLE TESTING (MT)

သံလၱိုက္ႏၱိုငေ္သ အရ မ  း၏ Surface ႏ င့္ Sub-surface  Defect 
မ  းကၱိတုၱိငုး္ႏၱိုငသ္ည္။

သံလၱိုက္ႏၱိုငေ္သ အရ မ  းကၱို Magnetise သံလၱိုက္ျပဳလုပ္ လၱိုက္ေသ အခ 
flux စက္ကြငး္မ  းျဖစ္ေပၚလ သည္။

Defect or discontinuity ရ ၱိပ က ျဖန္းေပးထ းေသ သံမႈနမ္  းကၱို ဆြဲစပုံု
ေစျခငး္ျဖင့္ ျမငရ္ေစသည္။
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MT Equipment
• DA 400S
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ELECTROMAGNETIC YOKE (MT)
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4. MAGNETIC PARTICLE TEST (MT)

Right Hand Rule (I, B, L)

Current (AC/ DC)

Magnetic Field/ Flux

▪Longitudinal Vs Circular Magnetization

▪Continuous Vs Residual Method

▪Yoke/Prod/Bench/ Coil/ Central Conductor/ Wire Type

➢ Materials= Ferro/ Para/ Diamagnetic

➢ Media = Wet/ Dry, Visible/ Fluorescence Type 

➢ Field Leakage/ Poles (South & North )

➢ Indication > Actual flaw size
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LACK OF FUSION IN MMAW WELD

Visible, Dry Powder Method
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Indication



TOE CRACK IN MMAW WELD

Visible, Dry Powder Method
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THROAT AND TOE CRACKS IN 

PARTIALLY GROUND WELD

Visible, Dry Powder Method

M S M E  P D M E 66



4. MAGNETIC PARTICLE TESTING (MT)

MT ၏ အက ၱိဳး၊ အ းသ ခ က္ (Advantage)

▪စမ္းသပ္မည့္တတ ဳ ၏ ပံုစံ၊ အရြယ္အစ း ကန္႔သတ္ခ က္ မရ ၱိျခင္း

▪ ျပခ က္မ  းအ း မ က္ႏ  ျပင္တြင္တၱိုက္ရၱိုက္ေပၚျခင္း

▪Surface ႏ င့္ Sub-surface  Defect မ  းကၱိုတၱိုင္းရ တြင္ အထူးေက င္းျခင္း

▪Simple & Economic, Highly trained operator မလၱိုျခင္း၊ Investment 
နည္းျခင္း၊
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4. MAGNETIC PARTICLE TESTING (MT)

MT ၏ အျပစ္၊ အ းနည္းခ က္ (Limitation)

▪Only Surface ႏ င့္ Sub-surface  Defect မ  းကၱိုသ စစ္ေဆး
တၱိုင္းႏၱိုင္ျခင္း

▪သံလၱိုက္ေသ အရ တတ ဳမ  းကၱိုသ လုပ္ေဆ ငႏ္ၱိုင္ျခင္း

▪အတၱိမ္၊အနက္ ပမ ဏကၱို မသၱိရ ၱိႏၱိင္ျခင္း

▪Permanent Record မရႏၱိုငျ္ခင္း
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5. EDDY CURRENT TESTING (ECT)
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5. EDDY CURRENT TESTING (ET)

လ  ပ္စစ္စစးႏၱိုင္ေသ တတ ဳမ  းကၱို တၱိုင္းသည္။
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5. EDDY CURRENT TESTING (ECT)

ECT ၏ အက ၱဳိ း၊ အ းသ ခ က္ (Advantage)

▪Equipment ႏ င့္ Test piece မထၱိ၍ Couplant မလၱိုျခင္း

▪Surface ႏ င့္ Sub-surface  Defect မ  းကၱိုတၱိုင္းရ တြင္
အထူးေက င္းျခင္း

▪Very fast speed ျဖင့္စစႏ္ၱိုင္ျခင္း
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5. EDDY CURRENT TESTING (ECT)

ECT ၏ အျပစ္၊ အ းနည္းခ က္ (Limitation)

▪လံုေလ က္ေသ လ  ပ္စစ္ စစးႏၱိုင္ေသ တတ ဳမ  းကၱိုသ စစ္ႏၱိုင္ျခင္း

▪ထူေသ ပစၥည္းမ  း၏ အတြင္း Defect မ  းကၱို မစစ္ေဆးႏၱိုင္ျခင္း
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NDT METHODS & DEFECTS

Type of defect Condition Application NDT method

Crack
Surface/ subsurface

Magnetic Particles (MT)

Liquid Penetrant (PT)

Eddy Current (ECT)

Internal
Radiography (RT)

Ultrasonic (UT)

Lack of penetration Root
Radiography (RT)

Ultrasonic (UT)

Inclusions Internal
Radiography (RT)

Ultrasonic (UT)

Subsurface Magnetic Particles (MT)
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DESTRUCTIVE TESTING (DT)
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DESTRUCTIVE TESTING (DT)
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COMPARISON BETWEEN NDT AND DT

Destructive Testing (DT)

✓Tensile Test

✓Bend Test

✓Charpy Test

✓Vickers Test

✓Fracture Test

✓Fatigue Test

✓Creep Test

✓Metallography , etc.
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NDT ၏ အက ၱိဳး၊ အ းသ ခ က္

စမ္းသပ္ခံပစၥည္းမ  းကၱို (အျပစ္မရ ၱိလ  င္) ျပန္လည္သံုးစြဲ ၍ ရျခင္း

၁တတ% စစ္ေဆးႏၱိုင္ျခင္း (သၱို႔) Sample ျဖင့္လည္း စစ္ေဆးႏၱိုင္ျခင္း

NDT နည္း တစ္နည္းထက္ပၱို စစ္ေဆးႏၱိုင္ျခင္း

ထပ္ခ ထပ္ခ ( Repeat) စစ္ေဆးႏၱိုင္ျခင္း

ႀကၱိဳတင္ျပင္ဆင္ရန္ လၱိုအပ္မႈ နည္းပ းျခင္း( သၱို႔) လုံးတ မလၱိုျခင္း

Equipment မ  းသည္ လုပ္ငန္းခြင္ အတြင္း သယ္ေဆ င္ရ လြယ္ကူျခင္း

စမ္းသပ္မည္႔ပစၥည္းမ  းသည္ In-service ျဖစ္ေနေစက မူ စမ္းသပ္ႏၱိုင္ျခင္း
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NDT ၏ အ းနည္းခ က္

အခ ၱဳိ ႕ေသ NDT နည္းမ  းတြင္ Result ကၱို ကၱိန္းဂဏန္းျဖင့္ မျပပဲ Qualitative 
ပုံစံျဖင့္သ ျပျခင္း

Highly Trained, Experienced Personnel ျဖစ္ရန္လၱို အပ္ျခင္း
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DESTRUCTIVE TESTING (DT) အက ၱိဳး၊ အ းသ ခ က္Test Result မ  းသည္ ကၱိန္းဂဏန္းျဖင့္ ျပႏၱိုင္ျခင္း

Trained, Experienced သၱိပ္မလၱိအုပ္ျခင္း
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DT ၏ အျပစ္ ၊ အ းနည္းခ က္မ  း

စမ္းသပ္ခံပစၥည္းမ  း ပ က္စစးသြ းျခင္း၊ ဆုံးရ ံဳ းသြ းျခင္း

၁တတ%  မစစ္ေဆး ႏၱိုင္ျခင္း၊ Sample သ စစ္ေဆးႏုၱိင္ျခင္း

တစ္ႀကၱိမ္သ စစ္ေဆးႏၱိုင္ျခင္း

ေန က္တစ္နည္း ျဖင့္ ထပ္စစ္ေဆးရန္ မရႏၱိုင္ျခင္း

စမ္းသပ္လၱိသုည့္ပစၥည္းကၱို စမ္းသပ္စက္ဆစသၱို႔ ယူသြ းရျခင္း၊
ျပန္လည္အစ းထၱိးုရျခင္း

Specimen ကၱို အထူးတလည္ ျပင္ဆင္ေပးရျခင္း

စမ္းသပ္မည့္စက္မ  းသည္ ေရႊ႕ေျပ င္းမလြယ္ျခင္း
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MR BOILER (UT)



MR BOILER (UT)
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MR LOCO ENGINE FLY WHEEL (UT)



MR LOCO ENGINE FLY WHEEL (UT)



AUXILIARY COMPRESSOR CRANKSHAFT INSPECTION (MT)



MYANMA RAILWAYS



PROCESS & PRODUCT SHOWS (MES- AGM)
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CONCLUSION

QA, QC System မ  းေဖၚေဆ င္ရ တြင္ NDT Methods မ  းသည္
လုံျခံဳ စၱိတ္ခ ရေရးအတြက္ မျဖစ္မေန လၱိုက္န အသုံးျပဳလ ျခင္း

ကုန္က စရၱိတ္ သက္သ စြ ျဖင့္ စစ္ေဆးႏၱိုင္ျခင္း၊ ျပန္လည္
ျပင္ဆင္ႏၱိုင္ျခင္း၊

မစစ္ေဆးမၱိသျဖင့္ ပ က္စစးသည့္ကုန္က စရၱိတ္ႏ င့္ စစ္ေဆးသည့္
ကုန္က စရၱိတ္ မ  းစြ ကြ ျခ းျခင္း၊

အခ ၱိန္၊ေရရ ည္ျဖစ္မႈ၊ စြမ္းအင္၊ပတ္တန္းက င္လုံျခံဳစၱိတ္ခ ရမႈ အလုပ္ရႈပ္မႈ
မ  းစြ သက္သ ျခင္း
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THANKS FOR YOUR KIND ATTENTION

EMAIL- UHTAINLINOO@UNITEDGAMMA-NDT.COM

FACEBOOK-UHTAINLIN OO, WEBSITE: WWW.UNITEDGAMMA-

NDT.COM
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QUESTIONS & ANSWERS
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