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FACTORS GOVERNING EXPOSURES
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22200V alal) e jalian g

source type halflife Energy

(MeV)

Radium Natural 1590yrs 0.6, 1.12, 1.76
Radon-222 Natural 3.28 days 0.6, 1.12, 1.76

Co-60 Art. 5.3 years 1.17, 1.33
Cs-137 Art 33 years 0.667
Th-170 Art 127 days 0.084
Ir-192 Art 74 days 0.29, 0.58,
0.60, 0.61
Se-75 Art 120 days 0.12-0.97

Yb-169 Art 32 days 0.008-0.31
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RADIATION ABSORPTION BY THE SPECIMEN
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THE USE OF
EXPOSURE CHART
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EXAMPLE OF X-RAY EXPOSURE CHART

90kV 120kV 160kV 200kV
100 — 100kV 140kV 180kV1
] 7 7
/ / /
[ ] / /
[ ] / /

=
£
<
E
o 10 —7—7
% 7—~7 7 SFD: 70 cm
= [/ /7 / FILM : D7
i [/ / / FILTER : NIL
// / / FRONT AND BACK : 0.125mm
DEVELOPER : AGFA-GEVAERT

/// DENSITY: 2

X-RAY MACHINE: ANDREX 257
MATERIAL : SS
PREPARED BY: NDT GROUP UTN

o) 10 20 30 40




GAMMA RAY EXPOSURE
CHART

E £ £ e
o o o o
() (e g
100 I,Im Ikr ;
77 7 7 y4

V). a4 /
VAV A4
/] // /
. Ve,
I I// // // ‘,I
i 7 77 7
= X 777 .
O y 4 / / Source: Iridium-192
% // / / Density: 2.0 1
D / Film : Front - 0.1mm
Q / Back - 0.15mm
'] 1 e —~ Material: Steel -
,/// // // D-evelop.er: G121/G135 H
7 7 Filter: Nil i
/ [/ / ]
v/ / Film D7 ]

o} 50 100 150
THICKNESS (MM) FE

200

Gamma ray exposure chart
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Operating energies

Metal or 50 100 140 220 250 400 1000 2000 6to Ir-192 Co-60 Ra-226
kv kv  kV kv kv kv kv kv 31MeV

Alloy
0.08 0.08 0.12 0.18 0.35 0.35 0.4

Al1100 0.12 0.12 0.13 0.14 0.35 0.35

Al2024 0.05 0.05 0.05 0.08

Mg

Carbon 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Steel

St. 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Steel (18-8) 15 15 14 14 1.2 1.1 1.1

Cu 1.7 15 1.2

Monel 14 11 3.0 2.5 24 4.0 2.3 23

Pb 24 2.0 1.9 1.7 1.5 1.0

Zr 18 16 12

U
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Exposure (mA.min)

90kV 120kV 160kV 200kV
100kV 140kV 180kV1
[ | / / / /
[ ] / / /
[ ] / / /
A
// //// /////
[ [ 71/
[ 7 /7 1/
// / /// SFD: 70 cm
/ / / / / FILM : D7
FILTER : NIL
//// FRONT AND BACK : 0.125mm
/ DEVELOPER : AGFA-GEVAERT
/;é>/ DENSITY : 2
X-RAY MACHINE: ANDREX 257
// MATERIAL : SS
PREPARED BY: NDT GROUP UTN
0 10 20 30 40
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Please calculate the exposure
required to examine a
circumferential aluminium pipe
weld of 20” dia. and 0.5”
thickness by using a DWSI
technique. Other parameters
remain constant as those
specified in the x-ray exposure
chart.



ASSIGNMENT-x-ray

Please calculate the exposure time for getting the
radiographic density of 2 for the following case:

1. 15mm plate weld at sfd=70cm
2. 20 mm plate weld at sfd=110cm

3. Circumferential pipe weld, dia=36",
thickness=0.75", technique: dwsi

4. Circumferential pipe weld, dia=3", thickness=
0.25” technique: DWDI

5. Circumferential pipe weld, dia=36", thickness
0.75"” technique: SWSI focal point at the centre

6. In cases 1-6, what would be the exposure time if
the film used is now changed to D4

7/6/2021



ASSIGNMENT-gamma ray

Please calculate the exposure time for getting the

radiographic density of 2 for the following case:

. 1”7 plate weld at sfd=50cm
. 20 mm plate weld at sfd=110cm

. Circumferential pipe weld, dia=36",

thickness=1", technique: dwsi

. Circumferential pipe weld, dia=3", thickness=

0.5” technique: DWDI

. Circumferential pipe weld, dia=36", thickness 1"

technique: SWSI focal point at the centre

. In cases 1-6, what would be the exposure time if

the film used is now changed to D4
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Expc Chart
for X-_ar mma.Ray

90kVv 120kV  160kVv  200kV
100kV 140kV  180kV1

100

/l // // // // //
] 17 / /17 § 65 &
T 17 717 i
/7 7 7 /
Ly /s 1/ / /7
/ ",
| / / P
// / /'
NN/ A/ 71/ /0
: i V-
E % 10 III II II
< 2 7y
< 10 g /. / m
o 17 J1 77 &
= 177 SED: 70 cm 3 /Y S/
(@) 1]
a 77 7 7 FILM : D7 4 // / /
ol 777 /177 FILTER : NIL 7 4 Source: Iridium-192
FRONT AND BACK : 0.125mm e / Density: 2.0
// / // DEVELOPER : AGFA-GEVAERT x VLS L1 Film : Front - 0.1mm
DENSITY: 2 u HF—F—/ Back - 0.15mm
///// X-RAY MACHINE: ANDREX 257 o —4 Material: Steel ]
i MATERIAL : S5 / / // Developer: G121/G135
PREPARED BY: NDT GROUP UTN 7 Filter: Nil H
/ /
/// / / Film D7
/
0.1 ]
1 . ! 0 50 100 150 200
0 10 20 30 40 THICKNESS (MM) FE




Intensity =

Inverse square law



