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Introduction 
 
More and more typical Radiographic applications get converted into digital solutions. Due to the 
similarities to traditional film methods in setup and handling, one of the most favored conversion 
technologies are Computed Radiography systems. The quality of these systems and the 
comparability to radiographic exposures has long been discussed, and the trade between spatial 
properties and contrast resolution differences has led to new specifications and standards 
measuring the system performance and quality. 
 
GE Inspection Technologies as part of GE Measurement & Control understands their NDT business as 
Healthcare for Industry. In this spirit we have driven the digital conversion from the start, and are as 
a leader in this process constantly sharing our experience, progress, recommendation and outlook. 
One of the essentials to a save and transparent conversion is to understand the differences in 
technology, the drawbacks and advantages, but also to understand how to work with the new 
relevant standards for this technology when it comes to weld applications. This paper will make the 
effort to walk you through the most important steps of Film to Digital conversion for weld. 
 
1. Introduction: 

The new ISO 17636-02 standard is guiding 
weld inspectors in their process of setting 
up the inspection and ensuring they can 
meet the required image quality standard. 
6 Main topics are covered in the standard 
with 4 of them being equivalent to the 
procedures in Film Radiography. 
 
2. Parameters for weld applications with 

Digital RT 
 

A. Minimum score for wire type or step-
hole type Image Quality Indicators 
(IQI’s) in function of test technique 

B. Maximum image un-sharpness 
requirements (BSR = Basic Spatial 
Resolution, determined using a duplex 
wire gauge) 

C. Choice of tube voltage or gamma 
source in function of object 
composition and penetrated thickness 

D. Minimum normalized signal to noise 
ratio (SNRN) requirements[Determine 
SNR (Signal to Noise Ratio) and BSR] 

E. Anti-scatter filter type & thickness 
F. Source Detector Distance 

 
A.: Minimum IQI score for wire type or step- 
      hole type IQI 
 
Same like on Film technique, the image 
contrast need to get measured with either 
wire IQI or Hole IQI. Table 1 and Illustration 1 
show that the operator receives clear 
guidance on what IQI is required for each 
thickness range. 
 

 
 
Table 1 
 
The Standard also differentiates 2 Inspection 
classes, Class A and B, which is in line with 
conventional Film Radiography requirements. 
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Illustration 1 
 
B.: Basic Spatial Resolution BSR 
 
Below Table 2 shows the image requirements 
in respect to the image sharpness. This so 
called BSR concept is taken from the EN 
14784-1  
 

 
 
Table 2 
 
The BSR is measured with a Duplex Wire 
indicator like sown in Figure 1. The last wire-
pair of the Duplex Wire Gauge that is not 
resolved with an amplitude of equal or higher 
than 20% in the dip between the 2 wires, is the 
one that determines the threshold resolution 
and is used for calculation of the normalized 
SNR of the image. 
 
Example: 
Duplex wire gauges according to Figure1. 
 

 
 Figure 1 
 
After exposure the software tool for Line 
histogram needs to get used to get the 
appropriate threshold response.  
 
C.: Tube Voltage or Gamma source choice 

 
The choice of tube voltage or gamma 
source is a function of material 
composition and penetrated thickness. 
ISO17636-02 introduces the idea of 3 
compensation principles. With the 
introduction of a tube voltage 
recommendation for different materials, 
the Standard allows to compensate Signal 
to Noise Ratios (SNR) , by lowering tube 
voltages, or increasing Tube voltages if 
sufficient SNR is given. Diagram 1 shows 
the idea to look up the maximum 
recommended voltage (U) for a given 
material 1,2,3,4 at a given material 
thickness (w) . 

 
 
 
 
 
 
 
 
Diagram 1 

 
 
 



NEW: Compensation principle I: 
•Low SNR: IQI score not reached  use 
lower X-ray voltage (increase contrast 
sensitivity)  longer exposure times 
•High SNR  use higher X-ray voltage  
IQI score reached and lower exposure 
time 
NEW: Compensation Principle II: 
With the new ISO 17636-02 it is allowed to 
compensate contrast sensitivity by spatial 
resolution or vice-versa.  A lower spatial resolution i.e.  A lower 

double wire score (D) may be 
compensated by a higher contrast 
sensitivity i.e. higher single wire score (W), 
or vice-versa.  Max. two singe/double wire scores may 
be exchanged. 

 
See examples in illustration 2: 

 
 
Illustration 2 
 
D.: Minimum normalized signal to noise 
ratio (SNRN) 
 
The ISO 17636-02 uses the concept of the 
SNRn taken from EN14784-1.  
Minimum values tabulated in function of 
radiation energy and object thickness, 
similar to table 2 of EN14784-2, however 
the SNRn requirements are more stringent 
as in the EN14784-2. 
The table 3 shows that there is guidance 
on the minimum SNRn required, as well as 
the appropriate scatter control. 
 

 
 
Table 3 
 
E.: Anti-scatter filter type & thickness 
 
Anti-Scatter Filtering is especially 
important with Phosphor imaging Plates, 
as their high sensitivity would pick up 
scatter radiation. This affects the image 
SNR negatively. While this point is the 
same with Film Radiography, the 
importance of collimating the source and  
doing appropriate scatter control must 
always be a priority for Image quality as 
well as for adhering to the ALARA principle. 
  
F.: Source Detector Distance 
 
This point is of the same relevance as on 
the corresponding Film Standards. No 
change when moving to Digital. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



3. CRxVision Scanner for Weld 
Applications 

 
With the new standards in place guiding 
inspectors on how to use Digital RT for 
Weld applications, GE has designed and 
engineered the next generation of CR 
scanners catering not only to exactly that 
need of standard compliant processing, 
but also focusing on doing this at 
reasonable exposure times of no longer 
than film, and scanning cycles much 
faster than film processing cycles. 
 
3.1 System speed  
Table 4 shows that with an ISO speed of 
2000 on IPS imaging Plates, scanned at 70 
µm resolution, and 640 ISO speed on IPU 
imaging plates, scanned with 35µm 
resolution, the system Class I ,(meaning 
SNRn >130), is reached. 
 

 
 
Table 4 
 
In real use, this means, that ISO 17636-02 
requirements on SNR can get achieved 
with very low dose, resulting in exposure 
times that are the same as on Film. For IPS 
the equivalent film speed is that of an Agfa 
D7 film. For IPU plates it would be the 
equivalent of a D4 film speed. 
 
 
 

3.2 System mechanics to handle IP 
Another relevant feature is the new plate 
handling mechanics that now ensures, 
that the Scanner is not touching the 
sensitive surface of the IP and thus will not 
add to the wear of the imaging plate. 
A common problem on most scanners is, 
that contamination on the IP would result 
in scratch marks when picked up by the 
handling and transport system of the 
scanners. Scratches that cover the area of 
interest would mean a plate can no longer 
get used for weld applications. 
CRxVision Imaging Plates are coated with 
a ferrous backside. The scanner has a 
magnetic transport that will only transport 
the plate on the backside. Nothing 
touches the front-side of the IP. 
The system is an inline system and 
features also multiple plate handling. See 
picture 1 and 2. 
 

 
Picture 1 
 

 
Picture 2 
 

IPS IPU

Pixel size µm 70 35

BSR µm 80 40

IP class SNR_N ≥ ヱ3ヰ I I

ISO speed 1/K -> SNR_N 2000 640

CRxVision BAM Certified according EN14784-1



4. Evaluation of the Scanner 
 

When testing the scanner against the 
new ISO 17636-02 requirements, we 
have first determined the system un-
sharpness ( BSR).  
For different applications the BSR  
is determined with a different radiation 
quality. Table 5 with Remarks 1 shows 
the results. 
 

 
Table 5 
 
 
 
 
Remarks 1 
 
In a second step we tested the BSR 
with the Scanner IP combination for all 
thicknesses referred to by the 
standard. Tables 6 and 7 show the BSR 
compliance of the System with the ISO 
17636-02, where the white areas are 
exposed with IPU plates and 35 µm 
scan resolution, and the grey fields 
were exposed with IPS plates and 
70µm scan resolution. 
 

 
Table 6 

 
Table 7 
 
Besides the Scanner requirements for 
BSR, we also had to test the scanner 
for IQI and normalized SNR 
compliance. 
Table 8 shows the results for the 
CRxVision scanner for the more 
stringent Class B with 3 Remarks on 
exposures with IR192. The remarks 
suggest the Compensation principles 
to get applied for those thicknesses. 
 

 
Table 8 
 
4.1 Summary 
 
The GE CRxVision system is evaluated 
according the current standard ISO 
17636-2 for radiographic testing of 
welds with digital detectors. 
 
 

  IPU loses one duplex wire for large steel 
thicknesses and SE75 isotope 

  IPS loses one duplex wire for IR192 



The system fulfills the System Class B 
according to ISO17636-02 

 For wall thickness from 1mm to 9mm 
( SWSI)  

a. Class B is reached with CRxVision 
and 35µm pixel size. 

b. The use of the IPU image plate is 
required.  For wall thicknesses from 10mm to 40 

mm (SWSI) 
a. Class B is reached with CRxVision 

and 70µm pixel size.  
b. The use of IPS Plates is required 
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