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Limit load analysis of parts and comparison between experimental tests and
numerical analyses
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Keywords Abstract

Finite element method In this paper, finite element method and large deformation theory has been used in order to find a Limit
Expe_rimental test load force of parts and a correlation between experimental tests and numerical results. The numerical
P'_aSF'C deformation process for simulating mechanical loading on parts until fracture, considering fracture load level and
Limit load plastic deformation simulation using the von Mises yield criterion with the associated flow rule and

isotropic (work) hardening have been described. It is shown that the results of numerical analysis are in
accordance with experiments, and good correlation is achieved. Therefore, this approach may be
recommended for designing of light weight mechanical parts.
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Fig. 10 Finite element model for ball tang
Kb b askad glas sasyledl 0gos 10 s

300000

250000

200000

150000

Reaction force (N)

100000

50000

0
0 014 05 11 17 23 28 35 41 47 53 5615 6.215 6815 7415 8015 8615 8215 8815

Displacement (mm)

Fig. 11.a Numerical load- displacement curve for ball tang
Sl Jb sl glrale = Jodll (S (69,5 go3e loges =11 JsCis

268499.7

mnnu.u-:
zzonno_o—f
200000.0
1aanno_o—:
160000.0'5

140000.0-

Force {N)

120000.0-
100000.0—5
aanno_o—:
60000.0-5
aouuu.o-f

20000.0-

0.0-F i | i |
0.0 5.00 10,00 15.00 20,00
Extension {mm)

Fig. 11.b Experimental load- displacement curve for ball tang
S b sl e = Joall e 58 2,28 Jloges @ =11 JSb

Fig. 9 Geometry test set up for ball tang
Kb JU axkad o 0975 9 awain 9 S5

S g dguxo I3 Jow -1-6
asld 385 golwl S8 5l am caekad ool sl
@lilazyo e s (6,5 20 (sam s slagledl 1 o oadls
L5 axksd avsin ) 5290 oyl e 4y . ansl o oolic
Slaed el oah (guaSl 5 (g5l Jun askad ooz S
Lo S slaws 55152 (10 St asilen Jos ol slagylel!
i 53 ad )5 45 o len o5 ol o5 24956 ]
S e 8 asiles pded glo Lo 5 00le (L3, o o8 5l

ol 00l ax8 F

I3ase 5 o0l (55l slals Jloel b i aslas oyl

"



SI9iw0 Sxwm

T @B b Amglito 9 3930 Slpal Y9y b wiladad bangs Joxi ol (2ls 3 59085 i

slom askad 08 505 5 2l 9> S9 St 425
b o ol alx ke Lol sl o plouil g ConSl
20 yz s sl 11 S lo Jlogad 3ebo b oS
5| s SaS (gl 45 agd o 5k Lol 51 YS! oy
prd et sl by Jloeel 5150 i laSid 5 (o S8
55 6l )l 992 il (ludnd 50 o5 Wigd o
ol gy S b axkd o Ll o clbas ol o385
oo 4§ L 014 JSh slhe S5 glacSid § om
9 o oo wled slapylodl 5l paman Judo Cpl jo ]
odd ooliwl (y g (oS oSty ole ioren g dslad
S 3t ol 3l s (b (5550 Luly2)
(8 0)lee Ll Jdod balpd 4 azgi b oS Joe
L Jos sl ploals coe p Josdl nSe (5955 )l0g9e0
58 (s S8 lalad g0) (S Je 5 e sl
el oo o0lo Las 19 ISs Jloges

AN

Fig. 14 The finite element mesh for ball tang and subsidiary parts
with contact elements
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Fig. 12 Von Mises stress distribution of ball tang at maximum
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