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Nondestructive testing (NDT) has been defined as comprising those test methods used to examine an

object, material or system without impairing its future usefulness. The term is generally applied to
nonmedical investigations of material integrity.
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New and emerging technologies:

7- Thermography (IRT)
8- Shearography (ST)
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Crash of United Flight 232 @

(

A defect that went " Damaged hydraulic systems

undetected in an engine
disk was responsible for
the crash of United Flight
232
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Crash of United Flight 232

Sioux City, Iowa, July 19, 1989
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The Eschede train disaster was the world's worst high-speed train
disaster. It happenedon 3 June 1998, near the village of Lschede in the
district of Celle in Lower Saxony, Germany. The toll of 101 dead and 88
injured surpassed the 1971 Dahlerau train disaster as the deadliest

accident in the history of the Federal Republic of Germany.
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Ruptured weld cause of pipeline explosion

In November 2007 the residents of a
Mississippi mobile home park were
unaware that a buried pipeline that
passed close to their homes had
ruptured and began to leak its contents
of liquid propane, forming a deadly gas
cloud,

Before all the residents could be
evacuated the gas exploded Killing

63 year cld Macdie Mitchell, and her
20 year old granddaughter, Naguandra.

The subsequent fire destroyed homes
and burnt woodland.

The rupturad pipeline

hitp//iwww.ndtcabin.com/index_php
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UNITED STATES AIR FORCE ey 30 B 155 5 o3l
AIRCRAFT ACCIDENT INVESTIGATION o
BOARD REPORT s e

0

A-10C, T/N 79-0204, AND A-10C, T/N 78-0657
66TH WEAPONS SQUADRON
S7TTH WING
NELLIS AIR FORCE BASE, NEVADA

LOCATION: NEVADA TEST AND TRAINING RANGE 65C
DATE OF ACCIDENT: 6 SEPTEMBER 2017
BOARD PRESIDENT: COLONEL BRUCE E. MUNGER
Conducted IAW Air Force Instruction 51-503
[Volume One of One]
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&) Aircraft Inspection

——

* During manufacturing of lex
aircraft

» To detects damage during
operation of the aircraft

* A fatigue crack that started

at the site of a lightning
strike is shown below
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Inspection Levels

» General Visual Inspection (GVI)
= During pre, tru or post flight
» Detailed Visual Inspection (DET)
= During periodic inspection
> Special Detailed Inspection (SDET)

= NDT of selected parts during periodic
Inspections




Advanced NDT Airframe Loading : Critical
Locations

. Compression/stability
Longitudinal stress loviansking , Torsion

Bending and

Static/residual strength Tension/crack growth
Crack growth

Shear

Hoop stress and longi-

tudinal stress ~
' Shear stress due to trans-
verse shear and torsian

Compression due to bending,
High local stability, static strength,

stress Impact COrrosion resistance
loads

Non-destructive testing (NDT) Is needed in order to ensure the integrity of
the aitframe.

48



Advanced NDT

Methods of NDT
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*
Modern NDT Techniques
» Acoustic emission testing (AE or AT)

» Electromagnetic testing (ET)
» Alternating current field measurement (ACFM)

» Alternating current potential drop measurement
(ACPD)

» Direct current potential drop measurement (DCPD)
» Magnetic flux leakage testing (MFL)
* Remote field testing (RFT)

» Ellipsometry

» Guided wave testing (GWT)

» Impulse excitation technique (IET)
» Infrared and thermal testing (IR)
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Wire Rope NDT Technology (@

!

» Uses the magnetic
properties of the steel
wire rope

» The principle of operation

employs:

= Measurements of EM fields near the surface
to detect local defects

» Measurements of changes in magnetic flux
passing through the rope to evaluate cross
section



Advanced NDT
* I 44

&) Wire Rope NDT s

> Readings compared with new wire “signature”

» Monitoring the rate of degradation of a rope

» A good rope will show a reproducible “signature”
frace

Typical LMA (above) and Local Fault (LF) traces for a severely degraded rope
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