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Name 100°C 200°C 300°C Before After
1 0.015 0.035 0.051 8.84 8.83 -0.113
0.015 0.036 0.051 8.85 8.83 -0.225
3 0.016 0.034 0.051 8.85 8.84 -0.112
4 0.008 0.032 0.066 8.85 8.80 -0.564
5 0.009 0.034 0.067 . 8.81 8.81 0
Change Density )
: 6 0.008 0.032 0.066 (+0.05) 8.82 8.79 0.340
n 7 0.009 0.032 0.066 (glem?) 8.85 8.81 -0.451
Length
) 8 0.008 0.036 0.068 8.86 8.81 0.564
of Control Sam- 9 0.006 0.032 0.063 8.85 8.80 -0.564
ples 10 0.007 0.031 0.068 -0.488
11 0.007 0.032 0.065
12 0.005 0.033 0.071
13 0.006 0.031 0.06
14 0.006 0.034 0.067
15 0.006 0.032 0.067
Average 0.008733 0.033067 0.063133
fs1 0.016 0.037 0.055 8.83 8.85 0.226
fs2 0.015 0.032 0.049 8.83 8.86 0.339
fs3 0.016 0.038 0.059 8.82 8.85 0.340
ckil 0.008 0.034 0.068 8.82 8.83 0.113
ck2 0.007 0.032 0.065 . 8.84 8.85 0.113
Density
ck3 0.008 0.033 0.067 (+0.05) 8.82 8.83 0.113
Change ckd 0.01 0.036 0.068 (glem?) 8.83 8.83 0
in ck5 0.008 0.033 0.066 8.82 8.81 -0.113
Length cké 0.009 0.034 0.069 8.82 8.82 0
(mm) cl 0.007 0.032 0.068 0.226
of TCF Samples c2 0.008 0.035 0.07
c3 0.007 0.031 0.066
c4 0.006 0.034 0.067
c5 0.005 0.035 0.071
c6 0.006 0.033 0.065
Average 0.009067 0.033933 0.064867
%Change 3.80% 2.61% 2.74%

¥ sz @lhe 09,5 10 55 Wl polis b 1,55 diges ¥l Bl @ 5 09l £95 ) B )5 (gl
28, )8 a0y g dunlio 3490 09,3 il (1Kl b Nz b 4Bl 0g)8 aw > Glgl (Pl cloles
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Series 100°C 200°C 300°C
Control -Groupl average 0.015333 0.035000 0.051000
TCFGroupl average 0.015667 0.035667 0.054333

Change % 2.70% 2% 6.50%
Control-Group?2 average 0.008000 0.033000 0.066000
TCFGroup2 average 0.008333 0.033667 0.067167

Change% 4% 2% 1.70%
Control-Group3 average 0.006167 0.032167 0.066333
TCFGroup3 average 0.006500 0.033333 0.067833

Change% 5.30% 3.60% 2.30%
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All Controls Ave. 0.008733 0.033067 0.063133
All TCFs Ave. 0.009067 0.033933 0.064867
%Change 3.80% 2.61% 2.74%
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Linear Thermal Expansion Coefficients 1/°C mm/mm

Control TCF
Name ax10® Name ax10°

1 18.2 fsl 18.8

2 18.2 fs2 17.4

& 17.8 fs3 19.0
Average 18.0 Average 18.4
4 15.6 ckl 15.6

5 14.8 ck2 155

6 16.6 ck3 15.1

7 13.8 cka 15.6

8 15.6 ck5 16.8

9 15.6 cké 151
Average 153 Average 15.6
10 14.9 cl 15.0

11 15.0 c2 14.6

12 14.6 c3 14.8

13 14.6 c4 145

14 151 c5 14.6

15 14.7 c6 151
Average 14.8 Average 14.9
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Density

8.88
8.86
8.84
8.82

8.8
8.78
8.76 |
8.74

control TCF

B Befor M After
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300 °C Control 300 °C TCF
Sample Before After Difference Before After Difference
1 8.84 8.83 -0.113 8.83 8.85 0.226
2 8.85 8.83 -0.225 8.83 8.86 0.339
3 8.85 8.84 -0.112 8.82 8.85 0.340
4 8.85 8.80 -0.564 8.82 8.83 0.113
5 8.81 8.81 0 8.84 8.85 0.113
6 8.82 8.79 -0.340 8.82 8.83 0.113
7 8.85 8.81 -0.451 8.83 8.83 0
8 8.86 8.81 0.564 8.82 8.81 -0.113
9 8.85 8.80 -0.564 8.82 8.82 0
Average 8.84 8.81 -0.488 8.83 8.84 0.226
average difference of density% -5.4% average difference of density% +2.5%
Olyaas Jao)d glas dunylio 7.9%
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Cubic face centered (fcc)

Cu, Al, Ag, Ni, Au
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Revision number z 0

Radiographic test report

Reference code/standard : —

Ti: Tungsten Inclusion

"REMARK: Test result shall be id

d by the s

DWDI: Double Wall Double Image

No.: Number

Norminal ’ - . |
Thickness | No. of film FﬂE:::;“ “f,;;h Repair Reject Accept | Order Mo, | Sepment Type of defect(s) / location / Dimension Hl
(mm)
38157 B-CK -
| w20 | Wire 12 . e v Nat Seen i
Source size Todal film Screen Exposire Ug Senstivity SFD | Exposare Time
Source Type | 0 momm) lengthiemy | "90 Trpe | Filmtype Type Technique {mm) % Deasity | o) teniniate) Sousce Rm:ngm[r,i
- 116 Kodak -
X-RAY 2 bl u ansno | Lesd Swsl <0.51 12 184 | e 04 e i
Type aof Weld Defecis Techmiges Other 11
bh . LOP: Lack of Penetration SWSL: Single Wall Single Imaze SFD: Souree To Film Distance s
Hbbreyizton LOF: Lack of Fusion DWSEL: Double Wall Single Imape 101 Image Cruality Indicator Bt
Ti: Tungsten Inclusion WD Double Wall Double mage M. Musnber iy
*REMARK: Test result shall be considered by the customer. =|'
Revision number : 0 Radiographic test report Reference code/standard : —
aendna] Film Size | Visible
Thickness | No. of film (cm) 101 Repair Reject Accept | Order No. | Segment Type of defect(s) / location / Dimensi
mm
—_ - : 38157 A-CK
1 10*20 Wire 12 —_ . 1-6 1-6 Not Seen
Source size Total film . Screen Exposure Ug Sensitivity - SFD | Exposure Time
Source Type (mm*mm) length{em) 1QI Type | Film type Type Technique (mm) o Density (cm) (minte) Source Strength(
10-16 Kodak
X-RAY 22 20 Cu AAM‘.H_J Lead SWSI =0.51 1-2 1.8-4 60 0.4
Type of Weld Defects Technique ()ther__
- LOP: Lack of Penetrati SWSI: Single W, i A i i
Abbreviation L ion Single Wall 512. gle Image SFD: Source To Film Distance
LOF: Lack of Fusion DWSI: Double Wall Single lmage IQT: Ima, uality Indicator
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Revision number : 0 Radiographic test report Reference code/standard : —
Nominal = . -
Thickness | No. of film F":“ni;" V'ﬁ" Repair Reject | Accept | OrderNo. | Segment |  Type of defect(s) / location / Dimension
mm
- 1 10420 | Wire 12 — . W | B Not Seen
Source size Total film . Screen Exposure Ug Sensitivity SFD | Exposure Time
Source T | (memtmm) | tenginemy | 11 Tope | Fimope | SO | TEEE N % Density | femy | (minute) S Sengrh{iy
X-RAY 2% 20 'Se anioe | Lead | swst | <osi 12 154 | & 04
TYE of Weld Defects Technigue Other
, 9 LOP: Lack of Penetration SWSI: SinEIe Wall Si.nﬂe lma&c SFD: Source To Film Distance
Abbreviation - - — A
LOF: Lack of Fusion - DWSI: Double Wall Single Image IQI: Image Quality Indicator
Ti: Tungsten Inclusion DWDI: Double Wall Double Image No.: Number
*REMARK: Test result shall be considered by the .,
Revision number : 0 Radiographic test report Reference code/standard : —
Nominal . 5 - . .
v . ! - i
Thickness | No. of film F"E‘;nsl;” ‘I“c;" Repair Reject | Accept | OrderNo. | Segment |  Typeof )/ /D
{mm)
38157
1 10020 | wire12 - . | Ae Not Seen
So - Total film . Screen Exposure Ug Sensitivity Densi SFD Exposure Time Source Strength(K
source Type | memm) | tenginemy | 1A TP | Fimowe | STl | redniaue | ) % s | em) | (minute)
-16 Kodak R A
X-RAY 22 20 . Rodae | reaa | swsi | <os 12 134 | & )
Type (M Defects Technigue Other
LOP: Lack of Penetration SWSI: Single Wall Single Image SFD: Source To Film Distance
Abbreviation LOF: Lack of Fusion DWSL: Double Wall Single Image 1QT: Image Quality Indicator
Ti: Tm DWDI: Dolible Wall Double Image No.: Number
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Tests were performed with a copper anode at

a voltage of 30 mA and a current of 40 kV. Step 51 (shslos] digad 93 (Il ,S jlis b el (b5l (gl
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