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x@ xOW xDWwv Twmat Om p}rLD R= R}v Q=OxQ}=O \=kv =@ xOW xO=O u=Wv |vLvt
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u}= O=a@= "CU= xDiQo Q=Qk p}rLD OQwt xa]k u}twO u=wvax@ |a@ Qt QwWvt
QO xO=iDU= OQwt |xO=t C=YNWt w 3 pwOH QO �mm ?ULQ@� |a@ Qt |xa]k

"CU= xOt; 4 pwOH QO u; |x}rw= jQw
K}LYD xrLQt 5 R= Oa@ w OW |Ov@Vt xQo 992 w u=tr= 1868 =@ xa]k u}=
QO p}rLD u}= R= pY=L |x}rw= jQw pmW |xH}Dv "O}UQ |}=Qosy x@ pL 'xO=t
C@Uv x}rw= jQw |=Q@ xOt; CUO x@ `r[ pw] "CU= xOW xO=O V}=tv 8 pmW
�0 2m�ABAQUS Q=Ri=sQv |R=UpOt QO xOt; CUO x@ ?U=vt `r[ pw] x@

"OQ=O =]N OYQO 2 5 QFm =OL
K=Q] |=Q@ |v=QL@ |=yVvQm x@ \w@ Qt \=kv uDUv=O 'x}rw= |L=Q] |xrLQt QO
|wQ |Dt=N[ VvQm Q}O=kt 9 pmW QO u}=Q@=v@ "CU= Q=OQwNQ@ |}q=@ C}ty= R=

"CU= xOW xO=O V}=tv |Oa@xU |xa]k
|wQ ABAQUS Q=Ri= sQv R= pY=L |Dt=N[ VvQm `} RwD R}v 10 pmW QO
QO RmQt R= xrY=i ?ULQ@ |Dt=N[ VvQm |vLvt "CU= xOW xO=O V}=tv xa]k
Q=OxQ}=O \=kv |vLvt u}= QO "CU= xOW xO=O V}=tv 11 pmW QO R}v Q]k |=DU=Q

"|yOpmW OL |vLvt |wQ Q@ =yu=tr= VvQm V}=tv "7 pmW
"|a@ Qt QwWvt O=a@= "3 pwOH

x}rw= jQw Ct=N[ VWm jta Cr}i `=aW `r[ pw]
0 82 36 10 182

"x}rw= jQw QO xO=iDU= OQwt |xO=t C=YNWt "4 pwOH
E�GPa� R K�MPa� N
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"CU= xOW xO=O V}=tv 12 pmW QO |yOpmW OL |vLvt |wQ u;
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CU= xOW xO=iDU= xa]k |}=yv w x}rw= pL=Qt R= =yvD 's=o l} QO pL u}= QO "CU=
s=olD VwQ |@=} RQ= Qw_vtx@ "OwW|t xr�Ut pL x@ uO}WN@ CaQU Ea=@ xm
Q=Qk p}rLD OQwt |@amt w |}xv=wDU= |xa]k wO j}ta VWm 'xOW xO=O K}[wD
=yu=tr= VvQm V}=tv R}v w 'Ct=N[ w VvQm `} RwD 'x}rw= jQw |xUOvy "CiQo
G}=Dv |rm Qw]x@ "OvOw@ |@=} RQ= OQwt G}=Dv xrtH R= |yOpmW OL |vLvt |wQ Q@
|:tm G}=Dv xD@r= "Ov=?U=vt ,=@} QkD |:tm Q_v x]kv R= w pw@k p@=k |i}m Q_v x]kv R=
wLvx@ l =m]Y= w sN C=QF= uDiQo Q_v QO =@ |Oa@ C=k}kLD pL=Qt QO u=wD|t =Q

"O}WN@ Ow@y@ |@ wr]t

"|a@ Qt QwWvt |=Q@ ?U=vt |x}rw= jQw pmW "8 pmW

"|Oa@xU |xa]k |wQ |Dt=N[ VvQm `} RwD "9 pmW

Q=Ri= sQv R= pY=L |}=yv |xa]k |wQ |Dt=N[ VvQm `} RwD "10 pmW
"ABAQUS

V}=tv =Q ABAQUS Q=Ri=sQv x@ \w@ Qt G}=Dv u}J\N \=kv w 'Twmat Om G}=Dv
"OvyO|t

ABAQUS Q=Ri=sQv pL R= pY=L G}=Dv =@ |i}m Q_v R= VvQm `} RwD u}=
R= uOQmQ_vhQY "OwW|t xOy=Wt |D=iqDN= |tm Q_v R= xJQo = 'OQ=O |@ wN j@=]D
xO=iDU= "OQm u=wva hqDN= u}= p}qO R= |m} u=wD|t =Q l =m]Y= w VtN C=QF=

"Ot=Hv=|t G}=Dv CkO Ow@y@ x@ R}v QDq=@ |x@DQt |=yu=tr= R=
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1. unfolding
2. total deformation theory of plasticity
3. projection
4. direct method
5. circular cup
6. square box
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