DIN CEN/TS 18094:2025-02 (E)

Non-destructive testing - Test method for determining residual stresses by
synchrotron x-ray diffraction; English version CEN/TS 18094:2024

Contents Page
L300 Q0] 0 TE ) 00 (00 1) o 4
0 0L 0 T L U 00 ) ¢ 5
1 Y 0 6
2 I\ V(0] 0 01 LA Q=3 () (=) L 6
3 Terms and defiNitioNs . ——————————————————— 6
4 Symbols and abbreviated terMS..... s —————————— 11
4.1 SYMDbOIS aNd UNIES....ciimmnmnmsninisismsssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssasasssassssnsssnsssnss 11
4.2 SUDSCIIPES woutititsesassssssssssssssssssssssssssssssasassss s ssssssssssss s sssssasas s s s se s s ssassssesasasa RS R R SR RR SR SR SRR R SRR R AR RRRR NSRS R SRR R R RS 12
4.3 W 0] 0) )74 1 1) L, 12
5 Summary of the synchrotron XRD measurement method........cccnisnsmsssmnmnssesesssmsssasasanas 12
5.1 L0251 1) ) 12
5.2 Diffraction teChNIQUES.... s 14
5.2.1 General information ... —————————————————— 14
5.2.2 Effects due to the material StrUCTUIe ... —————— 15
5.3 Synchrotron high energy X-ray diffraction.........sssssssssss 16
LS TR0 I 7 1 U) 1 . 16
5.3.2 Monochromatic beam for angle-dispersive X-ray diffraction (ADXRD) .....c.cceeereresesmsnsasass 16
5.3.3 Polychromatic beam for energy-dispersive X-ray diffraction (EDXRD)........ccoerunsuresesennens 17
5.4 Residual stress calCulation ... ——————————— 17
LI 00 T 1 - 1) o L, 17
LI I 1 o ] 19
5.5 Sources of error and UNCETrtaAINTY ... ———— 21
5.5.1 Errors and misappliCations.......iimmssmmmmssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssasasas 21
LRSI 0 ¢ Ta=3 B 0L L, 22
6 Preparation of measurement and calibration....... i ————— 23
6.1 Sample Preparation ... ————————————————— 23
L T -5 1 1) i 1 23
00 7 0T 4 ) 14 U] 0 o, 23
L0 S T 0. 4 00 107 10 (0 ) 23
6.1.4 Thermal/mechanical hiStOry......————————————— 24
6.1.5 Phases and CIYSTALS .. e 24
6.1.6 Homogeneity, microstructure and teXLUTe.......ccmsmsmsmsmsmsmsismsmsmsmsssssssssss s sssssssasasassssssens 24
L A 5 1 ¥ 11 ) /7 24
6.2 Instrumentation PreParation ... ——————————————————————— 24
6.2.1 Instrumentation Calibration ... ——————————— 24
6.2.2 Verification of the INStrumMentation ... ————————— 24
6.3 EXperimental SELUP .....coiiismmmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssasasasssassnsssssssnas 25
6.3.1 Choosing the measurement method and beam type........commmnmscsmnsmnmsmnmsssss———. 25
6.3.2 RefleCtion GEOMELIY ... e 25
6.3.3 TransmiSSiON GEOMELIY ... e a s E AR e n s 25
6.3.4 Energy-dispersive (EDXRD) MOAE......c.coourmsmmmsmsmsmssmsmsmsssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 25
6.3.5 Angle dispersive (ADXRD) MOdE........couumsmsmsmsmsmsmsmsmsmsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasas 25
6.3.6 Determination of the gauge volume (GV).....cocuuiiinismsmsmsmsmmmsmsmsssmssssssssssssssssssssssssssssssssasassssssssss 26
6.3.7  PeakK SElEeCLION ..ot A 26



LS R T = 10 T3 o 1 11 T, 27
6.4 Measurement procedure: EDXRD — tranSmiSSiON......coommmsmsissmsmsssssssssssssssssssssssssssssssssss 27
6.4.1 General CONSIAErations ... —————————_————_—————— 27
6.4.2 Calibration of the detector ... ————————————— 27
6.4.3 Instrument aligNIMENT ..o ——————————————————— 27
6.4.4 Calibration of scattering angle..........u————————————— 27
6.5 Measurement procedure: EDXRD - refleCtion ... 28
6.5.1 General CONSIAErations ... ———————————————————— 28
6.5.2  Calibration Of deteCLOr ... s s 28
6.5.3 Instrument aligNMENT ... ———————————— 28
6.5.4 Calibration of scattering angle......... s ——————————— 28
6.5.5 Determination of gauge volume (GV) ... 28
6.5.6 Sample POSItIONING ... ————————————————— 29
6.5.7  Slit POSItIONING...ciiiisiriisrerrccssr s s 29
6.6 Measurement procedure: ADXRD - transmission and reflection ... 29
6.6.1 General CONSIAETAtIONS ... s es 29
6.6.2 Calibration Of deteCLOr ... s 29
6.6.3 Instrument aliGNIMENT ... ————————————— 30
6.6.4 Calibration of scattering angle......... s ——————————————— 30
LOTUSTSJN D X oYt o(0) ol 4 U] = 1 o 30
6.6.6 Defining beam Parameters. ... ———————————————————— 30
6.6.7 Performing the MeasSUremMeNt. ... ——————— 31
6.7 Measurement procedure: ADXRD — CSC .....coummmmsmsmsmsmmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssasass 31
6.7.1 General CONSIAdErations ... ————————————————— 31
6.7.2 Calibration of deteCtor ... —————————————— 31
6.7.3 Instrument aliGNMENT ... .o ————— 31
7 Measurement and recording reUIr€Iments .........mmmmms———————————— 31
7.1 =3 1T i 31
7.2 MEASUTCIMENLTS wovviiiisssisssssssssssss s SRR E AR AR R R R AR RS 31
7.3 RecOrding reUITEIMENTS. ... ssssssssssssss s s se e sssmsmsasasssses 32
7.4 Reduction of measurement data and data fitting ... ————— 32
8 Data analysis and stress calculation.......u————————— 33
8.1 Specific equations for synchrotron radiation-based diffraction techniques..........c.ouusuuu 33
£ 0 T £ 1 U] T 33
8.1.2  Data INPUL....cciiiminimiiiiims S 33
8.1.3 Stress-free reference iNPUL ... —————————————— 34
8.1.4 Strain CalCulation......i s —————————_—#——_————_—_—— 34
8.1.5 Elastic consStant iNPUL......ccmssssssss s 34
8.1.6  Stress CaAlCUlatioN ... ———————————————— 34
8.2 Evaluation of uncertainty in the measurement...........——————— 35
8.2.1 Random and systematic UNCertainties .......m———————————— 35
8.2.2 Interlaboratory COMPATiSON. ... s 36
8.3 Description of the final residual stress data output format.........cccunnmsmsmnmnnnsmsssnsn. 36
9 RePOItiNG ... ———————— 37
Annex A (informative) Reference SAmples ... 38
Annex B (informative) Harmonization of data structures.........ommmsss 41
12310] 100 a0 1 1] 1/, 47



		2026-04-30T03:13:47+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




