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Notes to Sci en tific Programme
Tutorials

Re sid ual stresses in ad di tive man u fac tur ing

The de ter mi na tion of re sid ual stress in additively man u fac tured ma te ri als is a chal lenge, even af ter de cades from the es tab -
lish ment of the ba sics of re sid ual stress anal y sis. This is due to the pe cu liar microstructure of such ma te ri als. In fact, re -
search ers have dis cov ered that con ven tional meth ods for the de ter mi na tion of RS in ma te ri als do not prop erly work for AM 
ma te ri als. In this tu to rial, the ba sics of RS anal y sis will be ex plained, to gether with the ba sics of AM man u fac tur ing tech -
niques. The microstructure of the pe cu liar ma te ri als (AM) dealt with here will be elu ci dated. Suc ces sively, the nec es sary
mod i fi ca tions to the con ven tional ap proaches to RS anal y sis will be ex plained and case stud ies will be dis played, for the at -
ten dant to touch with hands the pe cu liar i ties of the ap proaches. Fi nally, a few ex per i men tal and the o ret i cal tips will be
given on dos and don’ts for a correct determination of RS in AM materials.

Quan ti fi ca tion and un cer tain ties in re sid ual stress mea sure ment

Mea sur ing the re sid ual stress lev els is es sen tial for val i dat ing fi nite el e ment mod el ling ef forts and de vel op ing ef fi cient
stress mit i ga tion strat e gies. But a mea sure ment is never better the un cer tainty you can as sign to it. In this tu to rial, we will
dis cuss how re sid ual stress lev els are mea sured us ing dif fer ent tech niques - and which un cer tain ties and er ror bars that
should be as so ci ated with the most com mon re sid ual stress mea sure ment tech niques used in in dus try. The pre sen ta tions
will in clude bench mark stud ies and round robin pro fi ciency test ing and de liver a sta tus of the stand ardi sa tion ef forts in Eu -
rope and the US.

ECRS-11 

It is our plea sure to wel come you at the 11th edi tion of the Eu ro pean Con fer ence on Re sid ual Stresses - ECRS11 which will 
take place in Prague, Czech Re pub lic, June 3-7, 2024.

ECRS is a well-es tab lished con fer ence se ries that fo cuses on re sid ual stresses in struc tural and func tional ma te ri als.
From ex per i men tal meth ods via mod el ling tech niques to in dus trial ap pli ca tions a broad gamut of re sid ual stress-re lated
top ics is ad dressed. The se ries is well at tended by sci en tists, PhD stu dents and en gi neers from both ac a de mia and in dus try.
Pre vi ous edi tions have been suc cess fully held in Karlsruhe (1983), Darmstadt (1990), Frank furt/Main (1992), Cluny
(1996), Delft (1999), Coimbra (2002), Berlin (2006), Riva del Garda (2010), Troyes (2014) and Leuven (2018).

This gath er ing brings to gether sci en tists, stu dents, and en gi neers with a shared in ter est in Re sid ual Stresses, a phe nom -
e non that af fects the phys i cal prop er ties of ma te ri als and sur faces across var i ous scales. While its core fo cus lies in me -
chan i cal en gi neer ing and ma te ri als sci ence, Re sid ual Stresses also hold rel e vance in solid-state phys ics, life sci ences,
ge ol ogy, and the chem i cal re ac tiv ity of sol ids. Man ag ing re sid ual stresses can un lock im proved ma te rial and struc tural
prop er ties, such as en hanced fa tigue life and geo met ri cal sta bil ity. The anal y sis of re sid ual stresses, be ing a highly sen si -
tive pa ram e ter in flu enced by mi cro/nano-struc ture, pro vides valu able in sights into the his tory of ma te ri als and struc tures.
This con fer ence of fers an in ter ac tive plat form for ex perts from di verse dis ci plines in clud ing me chan ics, phys ics, op tics,
chem is try of sol ids, man u fac tur ing, dif frac tion, and en gi neer ing. At ten dees can exchange their perspectives and share
recent advancements through experimental, theoretical, and numerical approaches.

Codes of Con tri bu tions

 X - n 

PL Ple nary Lec ture (50 min.)                    n - num ber of lec ture (poster)
                                                                                                                                        in the ses sion (group)

KL Key note Lec ture (30 min.)
EL Ex hib i tor Lec ture (20 min.)

Sm Ses sion (m num ber of ses sion), one lec ture 20 min.
 

Pm Poster (m num ber of poster group)                   

Length of each lec ture in cludes time for dis cus sion (~ 5 min).
Post ers should be dis played for the whole con fer ence.

Ó Krystalografická spoleènost

Materials Structure, vol. 30,  no. 2  (2024)       91


