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‘The cross-section of a piece of 0.7% carbon steel railway track s shown.

Head R—— Martensite microstructure
Ferrite and pearlite microstructure

() A small surface crack is suspected at A. 2

Name and describe a test that could be used to detect the crack.
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Why would a small hole be drilled at the end of a crack in a piece of stressed steel plaie?
(A) To weaken the steel

(B) Tomake the crack oversize

(C) To reduce the length of the crack

(D) To prevent the crack from propagating
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Engineers suspect that there is a flaw in the centre of a large conerete pylon used in a
building structure.

Which of the following techniques could be used to find the flaw without damaging the
pylon?

(A) Bend test

Radiography

(C) Eddy current inspection
(D) Dye penetrant inspection




image7.png
Which of the following could cause fatigue cracking in a metal?
(A) A static tensile load

(B) A substantial shock load
(©) A high compression load

A cyclically applied load
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# highly siressed steel plate develops a fatigue crack while in service.

Tle

Which of the following is the most effective temporary method to slow o stop
arack’s growth?

A Weldthe crack asitis =~ Permanend metlods

Drill a hole ahead of the tip of the crack
Drill a hole through the staxt of the crack

= o @

‘Weld a small steel plate over the tip of the crick
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A small track chassis rail has been made from rectangular hollow section (RHS)
sicel. The RES has been cold formed from an alloy steel with a yield strength
of 500 MPa. A manufacturer’s sign on the chassis rail is shown below.

DO NOT WELD TO CHASSIS RAIL OR
DRILL FLANGES

I
} HEAT TREATED
‘ UNLESS AUTHORISED

(i) Explain why the chassis rail should normally not be drilled or welded. 3

The flange should not be drilled because it wil change the second moment of area of the

beam thereby weakening it
The chassis rail has too much carbon to weld conventionally as martensite will form in the

weld on cooling and embrittle the weld.
The chassis rail can be welded by qualified trades people who pre heat and cool the weld in

correct sequence,
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(i) Describe a suitable test o check for non-visible flaws i the drive shaftat =
the time of manufacturing.

Check for non-visible flaws ~ non-destructive testing )

& X-Ray - X-ray urit placed on one side o job, poto plte onthe ofher, X-rays peneirutc job
‘and expose the phoro plate that i developed. Smal eracks elc show up on fim.

5. Ultzasonic  Ulrasoni (righ frequeacy sound waves)ace passed int tho job and picked up
by sensor, Cracks et affct he waves that arestored n & compute and Shown 3 a image

. Nuclear sotopes used on one sde of componen, radiaion sensoss on the other Flaws show,
up on e
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