17-) axiuo 1Y o ylosis 1+ 090 VYA Jlu /oL g o jlw Sl

& . o/ & &
fo/(/}fu(/ubyu/f}/“uﬁf

houe A
70 a?b

DOI: 10.22044/jsfm.2020.8212.2863

Wulyd 50 SBUD Hlasay oy el ooy lro B g yguwl e dlS (sl g, y3U arlae
S L@,y (PSS

R PPN WK 3 B ORI VPP [ SOV R PE S T JUPI POV BT EPY WS OWCSRY | EJPN | S UNES
OIAF c yko St ORI (SilSle (mscien cOlias! " O (o yhe St LRI (SilSle (cmckiten (6 50 (g9l
O 5058 15 50 8 oL (SeilSlo smstien ¢yl ol ” el Sl paivgd (ginnd oSS (SilSn (vikigeo 31y SLiaal "
$5n sy e 00T (SilSla (puotigeo bl ®
WA/ VYt 3y o b YA VNS 1 K55b g, ATAVIVYIYA il jo g )b o Jiiomo dllio

oS
280 sl el Slpsesl 5 by, el (S &l 5l g oy S Glajlins awsg S Al G llis (a0
S w5 SIS gl el 03] s 115 Sl gl gy sl 28T 1B s 9550 S8 Al i
o pghate 4 Wud 4B 5 IS 4 St slajlre (Slzu polie G jolate 4 (S8, Sl Aiged AT 5 lamie 1,5
Goyb il el plogl-cdlSsS g o imaly LT (B LD oy o cnSs slajlne PPNV (GILIT poragl] jo sl L,
bajbre 5 ol oolitul anlp giluand jolaie & weSU sgamme izl JliSle 5 wad oS (ileancts 028 (S5 B,
SLogesl 5> cunSs upsS Jsb 5 almlrs s polie wind Jlosl sgame hizl sl o)y 4 eslie aslip g bawgs conSs
Sle 2 Ol IS g5 @l b Bllae cauid 5713 oolial 9)50 1 jlne S8 (o) 1 g 000 gl (rimlomo jslate 4 (025
15 a5 0oy V) wled e l,) e aliod s s 50 (65 5e30 b eSlae [Nk bg b dulie 45 L cls az b
mamio ()5 GRS (59031 L gl S S allo g pleil LSS sl cnll solad (s 50 (S (dnstay sl (Sl
Al e SR (5 y97me Ayl e polie 0 CnSh (e s34 (gl S (0905] 5 Jleme (n cenlio ol

PPV gl 125 (5590 dw Sl 109yl laggas] S sy o3 Sl (sl Lons 1SS 1 gulS OlodS

Study of the Effect of Calibration Procedure on the Accuracy of the Phenomenological
Ductile Fracture Criteria in Sheet Metal Forming
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Abstract
In this paper, determination of the fracture onset by the ductile fracture criteria was studied and the effect of
damage function, calibration method, and calibration tests were investigated on the fracture prediction
accuracy. Based on the stress state analysis, three different tension tests including the uniaxial, plane strain,
and notched tension tests were conducted to determine the critical value of the ductile fracture criteria. In
order to investigate the fracture behavior of AA6061-T6 aluminum alloy sheets, The Ayada, Rice-Tracey,
and normalized Cockroft-Latham phenomenological ductile fracture criteria were calibrated through a hybrid
experimental-numerical method. The finite element (FE) method were used to simulate the process and
calibrated fracture criteria were implemented using an appropriate user subroutine. Experimental force-
displacement curve and the fracture displacement were used to validated the numerical simulation and
investigate the fracture prediction accuracy. According to the result, calibration method based on the history
of the stress state lead to higher fracture prediction accuracy compared to average value method (3.4%
decrease in average value of the fracture prediction error). Among all the possible condition, the normalized
Cockroft-Latham fracture criteria with the plane strain tension test are the most suitable fracture criterion and
calibration test to predict the fracture in the positive value of the stress triaxiality.

Keywords: Fracture; Phenomenological Ductile Fracture Criteria; Calibration Tests; Stress Triaxiality; AA 6061.
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