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Foreword 

This document (EN 12680-3:2011) has been prepared by Technical Committee CEN/TC 190 “Foundry 
Technology”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by May 2012, and conflicting national standards shall be withdrawn at the 
latest by May 2012. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 12680-3:2003. 

Within its programme of work, Technical Committee CEN/TC 190 requested CEN/TC 190/WG 10 "Inner 
defects" to revise the following standard: 

EN 12680-3, Founding — Ultrasonic examination — Part 3: Spheroidal graphite cast iron castings. 

This is one of three European Standards for ultrasonic testing. The other standards are: 

EN 12680-1, Founding — Ultrasonic examination — Part 1: Steel castings for general purposes; 

EN 12680-2, Founding — Ultrasonic examination — Part 2: Steel castings for highly stressed components. 

Annex A provides details of significant technical changes between this European Standard and the previous 
edition. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This European Standard specifies the requirements for the ultrasonic testing of spheroidal graphite cast iron 
castings and the techniques for determining internal discontinuities by the pulse-echo technique. 

This European Standard does not apply to ultrasonic testing of the nodularity of spheroidal graphite cast irons. 

This European Standard does not apply to transmission technique. 

NOTE The transmission technique has insufficient sensitivity to detect the discontinuities found in spheroidal graphite 
cast iron castings and is used in exceptional cases only. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 473, Non-destructive testing — Qualification and certification of NDT personnel — General principles 

EN 583-1, Non-destructive testing — Ultrasonic examination — Part 1: General principles 

EN 583-2, Non-destructive testing — Ultrasonic examination — Part 2: Sensitivity and range setting 

EN 583-5, Non-destructive testing — Ultrasonic examination — Part 5: Characterization and sizing of 
discontinuities 

EN 1330-4, Non-destructive testing — Terminology — Part 4: Terms used in ultrasonic testing 

EN 12223, Non-destructive testing — Ultrasonic examination — Specification for calibration block No. 1 

EN 12668-1, Non-destructive testing — Characterization and verification of ultrasonic examination 
equipment —Part 1: Instruments 

EN 12668-2, Non-destructive testing — Characterization and verification of ultrasonic examination 
equipment — Part 2: Probes 

EN 12668-3, Non-destructive testing — Characterization and verification of ultrasonic examination 
equipment — Part 3: Combined equipment 

EN ISO 7963, Non-destructive testing — Ultrasonic testing — Specification for calibration block No. 2 
(ISO 7963:2006) 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 1330-4 and the following apply. 

3.1 
dross 
accumulation of fine slag particles (oxides, sulphides, etc.) in the rim zone of castings 

NOTE In smaller castings, dross is usually not detected by ultrasonic testing. 
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4 Requirements 

4.1 Order information 

The following information shall be available at the time of enquiry and order (see also EN 583-1): 

 the areas of the casting and the number or percentage of castings to which the ultrasonic testing require-
ments apply; 

 the severity levels for small castings in accordance with Table 1 and if applicable Table 3, or for large 
castings Table 2 and if applicable Table 4, to be applied to the various areas of the casting; 

 requirements for a written test procedure. 

NOTE 1 Severity levels in Tables 1 and 3 as well as 2 and 4 can be chosen differently. 

NOTE 2 Small castings are typically produced under serial conditions, e.g. automatic moulding lines, with a mass up to 
500 kg. 

NOTE 3 Large castings are typically hand moulded, with a mass higher than 500 kg. 

4.2 Extent of testing 

The areas of the casting to be tested shall be agreed. This agreement shall state how these areas are to be 
tested, i.e. point testing or scanning, and in which directions. 

NOTE These areas should be preferably indicated on the casting drawing. 

For wall thicknesses outside of the range 10 mm to 500 mm, agreement shall be made between the parties 
concerned on the test procedure and also on the recording and acceptance levels. 

4.3 Maximum permissible size of discontinuities 

Unless otherwise agreed between the parties concerned, the maximum permissible sizes of discontinuities 
shall not exceed those of the severity level given in either Table 1 resp. 2 and/or Table 3 resp. 4. 

4.4 Personnel qualification 

Unless otherwise agreed, testing shall be performed by personal, qualified in accordance with EN 473 or by a 
certification scheme which is considered to be equivalent. 

4.5 Wall section zones 

The wall section shall be divided into zones as shown in Figure 1. For wall thickness equal to or less than 
10 mm the total wall thickness shall be considered as rim zone. 

Unless otherwise agreed these wall sections shall relate to the dimensions of the casting in the “as delivered” 
condition. 

When a discontinuity is located simultaneously in both, the rim zone and the core zone, the following applies: 

 ≥ 50 % in the rim zone, the specified area of the largest discontinuity for the rim zone shall be doubled; 

 < 50 % in the rim zone, the specified area of the largest discontinuity for the core zone shall be halved. 
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5 Testing 

5.1 Principles 

The principles given in EN 583-1 and EN 583-2 shall apply. 

5.2 Material 

The suitability of a material for ultrasonic testing is assessed by comparison with the echo height of a 
reference reflector (usually the first back-wall echo) and the noise signal. This assessment shall be carried out 
on selected casting areas which are representative of the surface finish and of the total thickness range. The 
assessment areas shall have parallel surfaces. 

The reference echo height shall be at least 6 dB above the noise level. If the echo height of this smallest 
detectable flat-bottomed or equivalent side-drilled hole diameter at the end of the test range to be assessed is 
less than 6 dB above the noise level, then the ultrasonic testability is reduced. In this case, the flat-bottomed 
or side-drilled hole diameter which can be detected with a signal-to-noise ratio of at least 6 dB shall be noted 
in the test report and the additional procedure shall be agreed between the manufacturer and the purchaser. 

NOTE If a distance-gain-size diagram (DGS) is available, the suitability of castings for ultrasonic testing with normal 
probes can be determined for example as follows: with the suppression switched off, the back-wall echo is brought to any 
reference level desired. The amplification according to the DGS diagram is then increased so that the echo signal height 
from the reference reflector according to 5.3.5.3 reaches the reference level. If the amplification is further increased by 
6 dB the background noise level should not exceed the reference height. If necessary, a reference reflector can be used to 
determine the testing suitability in areas without the back-wall echo. 

5.3 Equipment, coupling medium, time base range and sensitivity setting 

5.3.1 Ultrasonic instrument 

The ultrasonic instrument shall meet the requirements given in EN 12668-1 and shall have the following 
characteristics: 

 range setting, from at least 10 mm to 2 m continuously selectable, for longitudinal and transverse waves 
transmitted in steel; 

 gain, adjustable in 2 dB maximum steps over a range of at least 80 dB with a measuring accuracy of 
1 dB; 

 time base and vertical linearities less than 5 % of the adjustment range of the screen; 

 suitability at least for nominal frequencies from 0,5 MHz up to and including 5 MHz in pulse-echo 
technique with dual-element probe and single-element probe. 

5.3.2 Probes and transducer frequencies 

The probes and transducer frequencies shall be as given in EN 12668-2 and EN 12668-3 with the following 
exceptions: 

 to cover the range of discontinuity types to be detected, the casting can be tested using compression-
wave dual-element probe or single-element probe. 

NOTE 1 Dual-element probe should be used for the testing of areas close to the test surface. 
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