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x@=Wt PC6�LW pOt p=YD= "CU= xOW O=H}= PC6�LW pOt 'p=YD= Q=DiQ
p=YD= QO "CU= uDw}vwr}m 110 |oO}WmTB |wQ}v =@ PC6�PT110 pOt p=YD=
Kr=Yt w QDt}r}t 100 � 100 � 10 O=a@= =@ u=H |W@v R= PC6�LW pOt
=@ QwmPt |W@v "CU= xOW xO=iDU= |v=DLD w |v=kwi |=y|W@v Kr=Yt =@ x@=Wt
pYDt uwDU x@ |v=DLD w |v=kwi |=y|W@v |=yI}B =@ x@=Wt xO}vDV}B I}B l}
xOW xU}=kt PC6�PT110 pOt p=YD= =@ G}=Dv w xOW VwH Q}D u=H x@ w

"CU=
Qo}Om} =@ =ypOt u=QwO � u=tt w |}=Hx@=H � wQ}v |=yQ=Owtv '14 pmW QO
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"PC�LW w PC6�PT110 |=ypOt |OOa G}=Dv "6 pwOH
�r;max(rad) Tmax

Tu
Mmax
Mp

Md
Mp

TU (kn) Mp(kn:m) K0
KFR

pOt s=v
0 0249 0 64 1 19 0 46 261 576 0 97 PC6�PT110
0 0244 0 61 1 27 0 39 261 576 1 00 PC6�LW

"PC6�LW pOt p=YD= QO |Q}tN VvQm `} RwD "16 pmW

"PC6�LW pOt p=YD= u=H |W@v QO |Q}tN VvQm `} RwD "17 pmW

'OQ=O OwHw p=YD= |Ov@ Qm}B QO xm |D=}�RH w p=YD= X=N Q=DiQ x@ xHwD =@ =t=
p=YD= 'Q[=L Q=DWwv QO "CU= R=}v xv}tR u}= QO |QDW}@ C=ar=]t x@ u=vJty
w |oO}WmTB |wQ}v Q=Okt QO Q}}eD =@ ?mQt uwDU x@ |Oqwi Q}D |xO}WmTB
Q=Ri=sQv R= xO=iDU= =@ |D} wkD jQw ZQa w |W@v pw] u=tRty Q}}eD u}vJty
jQw ZQa w |W@v pw] u=tRty Q}}eD QF= 'xDWPo QO "CU= xOW |R=UpOt Twm =@;
u=wvax@ 'Q[=L |xar=]t QO u}vJty "CU= xOWv |UQQ@ p=YD= Q=DiQ QO |D} wkD
G}=Dv u}=Q@=v@ "CU= xOW O=yvW}B p=YD= |=Q@ u=H |W@v R= xO=iDU= 'O}OH |}xO}=
Ov=CQ=@a xO}WmTB |=yp=YD= |wQ Q@ Q[=L |OOa |xar=]t R= xOt; CUOx@

%R=
p=YD= |R=UpOt xm OW XNWt xDiQo CQwY |HvUCLY x@ xHwD =@ �
p=YD= |}xNQJ Q=DiQ |@ wN x@ CU= QO=k |OOa VwQ R= xO=iDU= =@ xO}WmTB

"OyO u=Wv =Q QwmPt
V}=Ri= |@v=H Q=@ ptLD QO p=YD= u=wD '=yp@=m |oO}WmTB |wQ}v V}=Ri= =@ �

"Ovm|t =O}B

"PC6�LW pOt p=YD= <=[a= QO RU}=t uwi VvD `} RwD "15 pmW

ptLD QO p=YD= u=wD xm |}xvwo x@ 'CU= QDW}@ PC6�LW pOt p=YD= QO |@v=H
PC6�PT110 pOt p=YD= R= QDW}@ �5 'PC6�LW pOt p=YD= QO |@v=H Q=@
|SQv= hqD= xm |}xvwox@ 'CU= xDW=O V}=Ri= p=YD= |SQv= hqD= u}vJty "CU=
xOw@ PC6�PT110 pOt p=YD= R= QDW}@ �24 5 'PC6�LW pOt p=YD= QO
PC6�LW pOt p=YD= <=[a= QO VvD `} RwD w pmWQ}}eD '15 pmW QO "CU=
QO VvD `} RwD 'hr=15 pmW u}vJty "OwW|t xOy=Wt RU}=t uwi Q=}at T=U=Q@

"OyO|t u=Wv =Q p=YD= AJ CtU Q}D
QO w |Q=Wi CtUk QO xm Q}D u=H w p=@ R= |}=yVN@ '15 pmW j@=]t
"Ov=xOW s}rUD 'OvQ=O Q=Qk xOvvmC} wkD jQw |=yDv= QO w uwDU � Q}D lQDWt K]U
QO w |WWm CtUk QO xm Q}D u=H R= |}=yVN@ xm OwW|t xOy=Wt u}= Q@ xwqa
xOy=Wt R}v ?15 pmW QO "CU= xOW s}rUD R}v 'OQ=O Q=Qk |D} wkD jQw |=yDv=
OQ=O OwHw VvD RmQtD 'M=QwU h=Q]= w u=H |W@v |xJ}y=t |=yDv= QO xm OwW|t
|Qw] x@ 'CU= |W@v \=kv Q}=U R= QDq=@ Q=}U@ 'xOW xQ=W= \=kv QO VvD Q=Okt w
QO |Q}tN VvQm `} RwD R}v '16 pmW "OvDUy |Q}tN pYit p}mWD OaDUt xm
|@v=H u=mtQ}}eD QF= QO u=H |W@v "OyO|t u=Wv =Q PC6�LW pOt p=YD=
VvD RmQtD '|@v=H u=mtQ}}eD V}=Ri= =@ w CU= xDiQo Q=Qk pmWQ}}eD CLD '|Wv=Q
u}rw= 'QwmPt \=kv xm |Qw] x@ &CW=O Oy=wN OwHw u=H |W@v |xJ}y=t |wQ
pLt w VvQm `} RwD '17 pmW QO "OvwW|t |Q}tN |xrLQt OQ=w xm OvDUy |]=kv
QwmPt pmW QO xm Qw]v=ty "OwW|t xOy=Wt u=H |W@v QO |Q}tN pYit p}mWD
xOW |Q}tN |xrLQt OQ=w uwDU x@ pYDt j=U R= |O=} R VN@ 'CU= XNWt

"CU=

|Q}oxH}Dv "7
'CU= xDiQo CQwY xO}WmTB Cq=YD= |xv}tR QO |irDNt C=ar=]t 'xDWPo QO
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"OW Oy=wN xOy=Wt p=YD= |@Uv u=QwO Vy=m u}vJty w Q=oOv=t |DNU w x}rw=
p=YD= R= QDW}@ �5 'u=H |W@v =@ p=YD=QO |@v=H Q=@ ptLD QO p=YD= u=wD �
|SQv= hqD= 'u=H |W@v R= xO=iDU= =@ u}vJty "CU= u=H |W@v uwO@ x@=Wt
'u=H |W@v =@ p=YD= QO |SQv= hqD= xm |}xvwo x@ 'CU= xDW=O V}=Ri= p=YD=

"CU= u=H |W@v uwO@ p=YD= R= QDW}@ �24 5
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"CU= xDW=O |�RH Vy=m 'p=YD= |SQv= hqD= 'CU= xOW x�=Q=

u=wD '|WtN C}iQ_ QO V}=Ri= Ea=@ |D} wkD jQw ZQa w |W@v pw] V}=Ri= �
p=YD= Q=oOv=t |DNU w x}rw= |DNU '|SQv= hqD= '|@v=H Q=@ ptLD QO p=YD=
|D} wkD jQw ZQa w |W@v pw] =@ p=YD= QO Qovr |xv}W}@ xm |}xvwo x@ "OwW|t
p=YD= |x}rw= |DNU u}vJty "CU= PC 6 pOt p=YD= R= QDW}@ �9 'QDoQR@
QO w CU= xOw@ |WwH ?rY p=YD= |DNU =@ Q@=Q@ ,=@} QkD w xOQm =O}B V}=Ri=
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1. Ricles
2. Garlock
3. Christopoulos
4. Rojas
5. Abaqus
6. implicit
7. hard contact
8. frictionless
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