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e|WvQm |SQv= |}=yQ MQv Q@ lQD |v=W}B |=vLv= Q}F-=D

|D} RwBt=m |xDyHlD DCB |xa]k QO
�|QDmO |wHWv=O� |v=Q=Q |QO}L OtLt

�O=DU=� �x} QmW O=OQyt OwtLt
u=Q}= CavY w sra x=oWv=O 'l}v�t |UOvyt |xOmWv=O

OvJ QO '�GIc� |}x}q u}@ CUmW |otQkJ |DQ=@ax@ w '|WvQm |SQv= |}=yQ MQv
QO jQwD OWQ R= TB lQD |v=W}B "CU= xDU@=w lQD pw] x@ COW x@ |D} RwBt=m |=yx}q

|x@r QO xm |}xvwox@ 'OQ}o|t OwN x@ |vLvt pmW 1�DCB� x@rwO Q=OQ}o QUl} Q}D
Q}F-=D 'j}kLD u}= QO "OQ=O =Q Q=Okt u} QDW}@ w u} QDsm ?}DQDx@ xvwtv ZQa \Uw w xa]k

|WvQm |SQv= |}=yQ MQv u}tND |=Q@ xOWx�=Q= Q}D |=yx} Q_v QO pO=at lQD pw] R= xO=iDU=
s}kDUtQ}e Qw]x@ lQD |v=W}B |=vLv= xm OvyO|t u=Wv |@ QHD G}=Dv "CU= xOW |UQQ@
u}= "OwW|t p=ta= |tQv uw}U=Q@}r=m VwQ =@ xOW x@U=Lt |@ QHD CUmW |otQkJ QO
'Q}D |x} Q_v R= xO=iDU= =@ |}x}q u}@ CUmW |otQkJ |v}@V}B QO xm CU= |r=L QO

"OwW Q=QkQ@ |@ QHD G}=Dv =@ |@ wN |v=wNty =D OwW xO=iDU= pO=at lQD pw] R= O}=@

shokrieh@iust.ac.ir "x@rwO Q=OQ}o QUl} Q}D '=yQ}D |x} Q_v 'CUmW |otQkJ 'jQwD %|O}rm u=oS=w

xtOkt "1
=ypOt `=wv= CkO 'hrDNt |Q_v |=ypOt |xU}=kt =@ u}vJty "CU=ypOt u}=
=y|UQQ@ u}= R= pY=L G}=Dv [13]OW |UQQ@ |WvQm |SQv= |}=yQ MQv |v}@V}B QO
|otQkJ |=Q@ =Q MU=B u} QDy@ u=UWm QDU@ Q@ wmvWwt}D Q}D pOt xm O=O u=Wv
=} u}}=B |WQ@ pwOt =yv; QO xm �� uQ=kDt |D} RwBt=m DCB |=yxvwtv CUmW
|=ypOt |t=tD "OyO|t x�=Q= �� CU= |}q=@ Q=Okt E11=G12 C@Uv |DQ=@ax@
&Ovvm|t xO=iDU= |v=QL@ Q=@ R= |}x}qu}@ CUmW |otQkJ |x@U=Lt |=Q@ OwHwt
|v=QL@ |}=Hx@=H w Q=@ R= |@ QHD CUmW |otQkJ |x@U=Lt |=Q@ xm |r=L QO
|=yVwQ |t=tD uOw@ pO=at x@ xHwD =@ =OD@= 'j}kLD u}= QO =Pr "OwW|t xO=iDU=
'|v=QL@ Q=@ R= xO=iDU= Q}F-=D '�|SQv= Q@ |vD@t |=yVwQ�CUmW |otQkJ |x@U=Lt

"CU= xOW |UQQ@ |v=QL@ |}=Hx@=H '|v=QL@ |}=Hx@=H� Q=@
s}kDUt |v=W}B 'DCB |=yxvwtv QO xm CU= u; |=} wo |@ QHD G}=Dv u}vJty
|oDU@=w xO}OB u}= p}rO "O};|tQO |vLvt pmWx@ jQwD OWQ ẁQW R= TB lQD
VtN '`k=w QO "CU= |Q=PoQ=@ Q@ Owta QwLt w |Q=PoQ=@ QwLt wO u}@ |WtN
OWQ x@ xm OwW|t xvwtv |[Qa |=DU=Q QO =vLv= O=H}= Ea=@ |rw] |=DU=Q QO xvwtv
|v=W}B uOW|vLvt |xO}OB x@ R}v Qo}O u}kkLt "Ovm|t ltm xvwtv \Uw QO lQD
w Dc = D212=D11D22 Oa)@|@ C}tm wO u=v; R= |NQ@ [18�14]Ov=xOQm xQ=W= jQwD
VtN w VtN� VtN |oDU@=w C=QF= u=}@ |=Q@ ?}DQDx@ =Q �t = jD16=D11j
|i}m Qw]x@ C}=yv QO w &[16w14]OvOQm O=yvW}B |D} RwBt=m |=yx}qOvJ QO VJ}B�
VJ}B� VtN w VtN� VtN QF= '�t = 0 w Dc < 0 25 Qo = xm OvOQm u=}@
xOWv OQ=w \@=wQ QO |:tm Qw]x@ lQD |v=W}B |=vLv= QF= uwvm =D =t= "Ow@ Oy=wN xv}tm

"CU=

|=yC} RwBt=m QO |rY= ?} QND Cq=L R= |m} 'Qo}Om} R= =yx}q |}=OH =} jQwD
Ovv=t |rt=wa QF= Q@ Ct=N[ |=DU=Q QO xOvvmC} wkD u=Oki p}rOx@ xm CU= |}x}q
Ov}=Qi QO xOt; OwHw x@ |a[wt ?w}a 'xR=U QO OwHwt |=y|oDUw}B=v '2O=R; |x@r
Q}}eD 'C@ w]Q w =tO C=Q}}eD '|Q=mM=QwU 'x@ Q[ Ovv=t �� OQmQ=m \}=QW =} 'O}rwD
"O};|t OwHw x@ �� �T} QD=t uOQwNlQD Ovv=t� xR=U pN=O ?} QND |=yQ=mwR=U
&|}xLiY pN=O VQ@ "2 &|oOvwWR=@ "1 %R= Ov=CQ=@a jQwD hrDNt |=yCr=L
R= |m} �jQwD pw= Cr=L� |oOvwWR=@ Q}N= |xyO wO QO "|}xLiY GQ=N VQ@ "3
�DCB� x@rwO Q=OQ}o QUl} Q}D "CU= xOw@ u}kkLt xHwD OQwt *|rY= C=aw[wt
'|D} RwBt=m |=yxDyHlD QO �|oOvwWR=@� jQwD CUNv Cr=L Q=DiQ |UQQ@ |=Q@
xOW O=yvW}B [2] ISO15024 w [1] ASTM D5528 |=yOQ=Ov=DU= T=U=Q@
u=Wv =Q �DCB� x@rwO Q=OQ}o QUl} Q}D |xvwtv |rm |=tv 1 pmW "CU=

"OyO|t
x�=Q= |WvQm |SQv= |}=yQ MQv |v}@V}B |=Q@ |irDNt |Q_v |=ypOt uwvm =D
|x}=B Q@ |NQ@ w jQw |=yx} Q_v Q@ |vD@t |NQ@ =ypOt u}= [12�3]CU= xOW
|x} Q_v R= xO=iDU= =@ =ypOt u}= R= |NQ@ QO 'p=Ft |=Q@ "OvDUy Q}D |=yx} Q_v
|UQQ@ DCB |xvwtv QO jQwD |xO}OB 'swO |x@DQt |WQ@ pmW Q}}eD =@ w jQw
pL x@ uOWQHvt OQ=wt |[a@ QO w |oO=U p}rOx@ Q}D T=U=Q@ |=ypOt [4w3]OW
Qr} w= Q}D pOt "OvQ=OQwNQ@ |QDW}@ C}@ w@Lt R= 'jQw |=ypOt =@ xU}=kt QO 'j}kO
u} QDhwQat R= [10]u=UWm QDU@ Q@ wmvWwt}D Q}D pOt w [9]u=UWm QDU@ Q@ |rwvQ@�

pw�Ut xOvU} wv �
"1391 4 25 VQ}PB '1391 3 16 x}LqY= '1390 4 27 Ci=} QO %M} Q=D

heidarirarani@iust.ac.ir
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Q@l

QD|
v=W}
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=vLv

=Q}F
- =D

"|}x}q u}@ CUmW |otQkJ |Q}oxR=Ov= V}=tR; C=R}yHD "2 pmW

Q=}U@ GvUwQ}v l} R= Q=@ C@F |=Q@ "CU= xOW xO=iDU= �Santam STM-150�
|xa]k K]U x@ xOW xOv=@UJ |=yqwr "CU= xOW xO=iDU= 50 kg C}iQ_ =@ j}kO
\}=QW =@ V}=tR; u}= "OvQ}o|t Q=Qk x=oDUO li QO =DU=Qsy w j}kO Qw]x@ DCB

x=oDUO "CU= xOW s=Hv= 0 75 mm/min C@=F |Q=PoQ=@ MQv =@ |}=Hx@=H pQDvm
ẁQW "Ovm|t C@F P � � Q=Owtv l} CQwYx@ =Q |}=Hx@=H� Q=@ Q}O=kt 'VWm
xa]k wrH QO xOW ?Yv u}@ QwO j} Q] R= xa]k |x@r j}kO |xOy=Wt =@ lQD OWQ
ẁQW =@ "OyO|t u=Wv =Q jQwD pw= Cr=L V}=tR; C=R}yHD 2 pmW "OwW|t pQDvm
|v=tR xR=@ QO |Q=OQ@Tma x@ ẁQW Q=mOwN Qw]x@ xa]k |wQ@ wQ u}@ QwO 'lQD OWQ
C}i}m |=yTma |xOy=Wt =@ u=wD|t V}=tR; s=tD= R= TB "Ovm|t XNWt
\UwD |O=yvW}B |Q}oxR=Ov= VwQ |rY= C} Rt "OQm |Q}oxR=Ov= =Q =ylQD pw] q=@
lQD |v=W}B u=wD|t xvwtv |q=@ QO |Qo}O u}@ QwO ?Yv =@ xm CU= u; u=oOvQ=ov
|otQkJ Q=Okt |x@U=Lt |=Q@ u}vJty "OQm xOy=Wt R}v =Q xvwtv ZQa O=ODt= QO
u=tRsy Qw]x@ lQD pw]� |}=Hx@=H� Q=@ Q}O=kt 'lQD OWQ R=TBCU= sRqCUmW
�Q=@ w |}=Hx@=H Q=Okt C@F� QoV}=tv |xLiY R= uDiQo Tma |=Q@ =Pr "OwW C@F
R= u=tRty Qw]x@ xm |}=yTma uDW=O =@ ?}DQD u}= x@ "CU= xOW xDWwv |}xt=vQ@
|}=Hx@=H� Q=@ u=tR Qy QO u=wD|t xOW xDiQo |}=Hx@=H� Q=@ Q=Owtv w lQD pw]
'|}=Hx@=H� Q=@ C@F x@ \w@ Qt |=yTma R= |}xvwtv 3 pmW "CW=O =Q lQD pw]�

"OyO|t u=Wv =Q lQD |v=W}B w lQD pw]

jQwD OWQ ẁQW Q=}at "3"2
QmP jQwD OWQ ẁQW X}NWD |=Q@ Q=}at xU [1] ASTM D5528 OQ=Ov=DU= QO
xm |}x]kv "1 %QO |}=Hx@=H w Q=@ C@F Q@ OvDUy |vD@t =yQ=}at u}= "CU= xOW
&�NL x]kv� Ovm Q}}eD |]NQ}e Cr=L x@ |]N Cr=L R= |}=Hx@=H� Q=@ Q=Owtv
OWQ x@ ẁQW xm OwW|t xOy=Wt xvwtv |x@r QO |tWJ CQwYx@ xm |}x]kv "2
|tQv xm |]N =@ |}=Hx@=H� Q=@ Q=Owtv `]=kD |x]kv "3 &�VIS x]kv� CU= xOQm

"CU= xDi=} V}=Ri= OYQO 5 xR=Ov=x@ u;
C=a]k QO lQD |v=W}B 'VtN� VtN |Q=PoQ=@ |=yQwLt |oDU@=w p}rOx@
ZQa \Uw QO =OD@= lQD 'Qo}O CQ=@ax@ "Ovm|t OWQ |vLvt CQwYx@ |D} RwBt=m
uOW |]NQ}e VwQ u}=Q@=v@ "Ovm|t OWQ x@ ẁQW xa]k |x@r QO TBU w xa]k
|otQkJ Q=Okt u} QDsm wCU= xa]k\Uw QO lQD OWQ Qou=}@ |}=Hx@=H� Q=@ Q=Owtv
QO xm u}= p}rOx@ |tWJ VwQ "OyO|t xOW QmP VwQ xU u}@ QO =Q CUmW

"(DCB) x@rwO Q=OQ}o QUl} Q}D |xa]k |rm |=tv "1 pmW

|WvQm |SQv= |}=yQ MQv uOQm |v}@V}B sm QO u=wD|t =Q ẁ[wt u}= C}ty=
\@=wQ QO lQD pw] KqY= =Pr "CUv=O Q}D |x} Q_v T=U=Q@ |Q_v |=ypOt \UwD
w lQD |v=W}B VNQJ C=QF= u=wD@ j} Q] u}= R= =D O@=}|t CQwQ[ =yQ}D |xO=U
j}kLD u}= QO "CiQo Q_v QO QDj}kO |=yMU=B x@ |@=}CUO Qw_vtx@ =Q u; |=vLv=
|@ QHD Q}O=kt =@ lQD pw] KqY= Q=Okt |=Q@ xOWx�=Q= |Q_v \@=wQ |xU}=kt ut[
|D} RwBt=m |xO=t |=Q@ x]@=Q u} QDj}kO w u} QDxO=U C}=yv QO 'lQD pw] KqY=

"OwW|t |iQat |UmwB=/xW}W h=}r=

xDyHlD DCB |xa]k |wQ |@ QHD |=yV}=tR; "2
=yxvwtv |R=UxO=t; w O=wt "1"2

|UmwB= u} RQ =@ E ẁv xDyHlD |xW}W h=}r= x}q 24 R= DCB |=yxvwtv
COtx@ 'CN=U R= TB =yxvwtv "Ov=xOW xDN=U |DUO |v}Jx}q VwQx@ ML506
xDNB O=Qo|Dv=U xHQO 80 |=tO QO Ca=U 2 COt w \}Lt |=tO QO RwQ 7
"CU= xOW xO=O u=Wv 1 pwOH QO xDyHlD C} RwBt=m |m}v=mt X=wN "OvOW
x}q l} R= x}rw= lQD O=H}= |=Q@ "CU= OYQO 47 ,=@} QkD xvwtv |t=tD |tHL QUm
"CU= xOW xO=iDU= Q_v OQwt pLt QO |v}Jx}q u}L QO 20 �m Ct=N[x@ uwriD
R= 25 mm ZQa w 150 mm pw] x@ DCB |=yxvwtv 'CN=U s=tD= R= TB
sQv |xO=@vU =@ xOW |Q=mVQ@ C=a]k |x@r "OvOW |Q=mVQ@ |D} RwBt=m |=yjQw
|tw}v}twr; |=yqwr "OQm xOy=Wt V}=tR; u}L QO =Q lQD OWQ u=wD@ =D xOW xO}}=U
Q=@ =yv; j} Q] R= =D OvwW|t xOv=@UJ DCB |xa]k |=yDv= wO x@ |UmwB= ?UJ =@
xOv=@UJ xa]k |x@r x@ 1 mm T=}kt x@ |Wm\N u}vJty "OwW p=ta= xa]k x@
pw] |Q}oxR=Ov= |=Q@ "OQm |Q}oxR=Ov= CkOx@ u=wD@ V}=tR; u}L QO =Q lQD pw] =D

"CU= xOW xO=iDU= 150 mm wQm =t Rvr =@ |}xiQL uv=m u}@ QwO l} R= lQD

V}=tR; s=Hv= VwQ "2"2
150 kN p=UQw}vw} VWm x=oDUO l} R= 'DCB |xvwtv V}=tR; s=Hv= |=Q@

"|UmwB=/xW}W h=}r= |D} RwBt=m |xDyHlD |m}v=mt X=wN "1 pwOH
Efx G12

�12
E2 E1

(GPa) (GPa) (GPa) (GPa)

29 54 4 26 0 27 10 23 33 5
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"Q=OQ}o QUl} Q}D l} CQwYx@ xOW xO=U DCB xvwtv "4 pmW

"QDt|r}t 54 7 x}rw= lQD pw] =@ DCB xvwtv xU |}=Hx@=H� Q=@ Q=Owtv "5 pmW
%R= Ow@ Oy=wN CQ=@a ?1 |x]@=Q R= xO=iDU= CQwY QO w

GP�I = 3P �
2 b a (4)

%R= CU= CQ=@a MQv u}= 'G1 x]@=Q R= xO=iDU= CQwY QO w

G�I = 3 �2Efx h3

4a4 (5)

'|}=Hx@=H =} Q=@ x@|WvQm|SQv=|}=yQMQv|oDU@=w Qou=WvGI QO|}q=@ |=yT}Ov=
=@ DCB |xvwtv l} '5 w 4 '3 |x]@=Q xU G}=Dv |xU}=kt Qw_vtx@ "CU= 'wO Qy =}
V}=tR; CLD2h = 4 1 mm Ct=N[ w a0 = 54 7 mm |x}rw= lQD pw]
Q=@ Q=Owtv 5 pmW "OW Q=QmD xvwtv xU |=Q@ V}=tR; u}= "OvDiQo Q=Qk jQwD pw= Cr=L
=yV}=tR; |Q}PB Q=QmD pmW u}= "OyO|t u=Wv =Q xOWV}=tR; |=yxvwtv|}=Hx@=H�
\@=wQ R= xO=iDU= =@ CUmW |otQkJ pw= Cr=L Q}O=kt "OyO|t u=Wv |@ wN x@ =Q
G}=Dv R= xm u=vJ "CU= xOW xO=O u=Wv 2 pwOH QO 'lQD pw] KqY= uwO@ w jwi
QO |}=RUx@ Q}F-=D '|v=QL@ |}=Hx@=H =} |v=QL@ Q=@ R= xO=iDU= 'O};|tQ@ pwOH u}=
w u} QDsm |v=QL@ Q=@ R= xO=iDU= xm |Qw]x@ "OQ=O |WvQm |SQv= |}=yQ MQv Q=Okt
"OyO|t =Q |WvQm |SQv= |}=yQ MQv Q=Okt u} QDW}@ |v=QL@ |}=Hx@=H R= xO=iDU=

"GPI < GP�I < G�I 'Qo}O CQ=@ax@

u}@ CUmW |otQkJ QO x}rw= lQD pw] KqY= Q}F-=D "4
|}x}q

Q=OQ}o ,qt=m lQD |v=W}B xm u}= p}rOx@ Q=OQ}o QUl} Q}D =@ DCB |xvwtv |R=UpOt
lwv VNQJ C=QF= CU= sRq u}=Q@=v@ "CU}v K}LY 'CU= VNQJ |=Q=O w xOw@v

"DCB |xa]k QO u=tRsy Qw]x@ lQD pw]� |}=Hx@=H� Q=@ |Q}oxR=Ov= "3 pmW

VwQ R= j}kLD u}= QO "OyO|t =Q |QDq=@ |otQkJ Q}O=kt OwW|t pQDvm xa]k |x@r
xOW xO=iDU= lQD OWQ ẁQW Q=}at u=wvax@ |}=Hx@=H� Q=@ Q=Owtv uOW |]NQ}e

"CU=

Q@ |v=QL@ |}=Hx@=H� Q=@ =} Q=@ R= xO=iDU= Q}F-=D "3
|=yx} Q_v R= xO=iDU= =@ CUmW |otQkJ |x@U=Lt

Q}D |}=OD@=
|v}@V}Bx} Q_vCQwYx@ =Q|WvQm|SQv=|}=yQMQv Q=Okt =D Ov=xO}Wwm xQ=wtyu}kkLt
CU=vat u=O@ u}= "Ovvm|t Q=m 3|tQv VwQ T=U=Q@ |Q_v |=yVwQ QDW}@ "Ovvm
MQv '4|]N u=UWm CUmW l}v=mt ZQi w xa]k �C� |tQv |x@U=Lt =@ xm
[19]%OwW|t x@U=Lt 5R}m� u} wQ}= QwyWt \@=wQ R= xO=iDU= =@ |WvQm |SQv= |}=yQ

GI =

8>>>><>>>>:
P 2
2 b

dC
d a �hr=1�

P �
2 bC

dC
d a �?1�

�2
2 bC2

dC
d a �G1�

CQwYx@ DCB xa]k ZQi =@ =OD@= 'j}kLD u}= QO "OvQo}Om} pO=at|oty 1\@=wQ
w |v=QL@ |}=Hx@=H =} '|v=QL@ Q=@ R= xO=iDU= Q}F-=D '�4 pmW� Q=OQ}oQU l} Q}D l}
Q}D l} |tQv "CU= xOW |UQQ@ |WvQm |SQv= |}=yQ MQv |x@U=Lt QO wO Qy =}

%=@ CU= Q@=Q@ Q=OQ}o QUl}

C = �
P

= 8
Efx b

�a
h

�3
(2)

pO=at |WtN |DiU Efx w 'xvwtv ZQa b 'Q}D Ct=N[ h 'lQD pw] a u; QO xm
"CU= x |=DU=Q QO Q}D

hr=1 |x]@=Q QO 2 |x]@=Q |v} Ro}=H CQwY QO |WvQm |SQv= |}=yQ MQv
%R= CU= CQ=@a

GPI = 12P 2a2

Efx b2h3 (3)
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"""|
}=yQ

MQv
Q@l

QD|
v=W}

B|
=vLv

=Q}F
- =D"|v=QL@ |}=Hx@=H =} 'Q=@ R= xO=iDU= =@ |v=QL@ |WvQm |SQv= |}=yQ MQv Q}O=kt |xU}=kt "2 pwOH

(J/m2) |v=QL@ |WvQm |SQv= |}=yQ MQv |]NQ}e |x]kv QO |v=QL@ Q}O=kt xvwtv
G�I Gp�I GPI �N� Q=@ �mm� |}=Hx@=H

115 59 105 6 96 47 21 02 4 58 DCB1
132 85 128 72 124 72 23 9 4 91 DCB2
129 1 122 16 115 61 23 01 4 84 DCB3

"x}rw= lQD pw] KqY= =@ |v=QL@ |}=Hx@=H =} Q=@ R= xO=iDU= =@ |v=QL@ |WvQm |SQv= |}=yQ MQv |@ QHD Q}O=kt |xU}=kt "3 pwOH
(J/m2) |v=QL@ |WvQm |SQv= |}=yQ MQv

(mm)�
NL |x]kv QO |v=QL@ Q}O=kt xvwtv

G�I Gp�I GPI (N) Q=@ (mm) |}=Hx@=H
101 12 102 13 103 15 1 86 21 02 4 58 DCB1
108 42 122 34 138 1 2 85 23 9 4 91 DCB2
107 65 116 74 126 59 2 54 23 01 4 84 DCB3

|x]kv x@ xm |t=ovy w OQ=O Q=Qk |QD?ka |x]kv QO lQD pw] xm OQm QwYD u}vJ
|=Q@ �2 |x]@=Q� |Q_v CQwYx@ =t= "CU= xDi=} V}=Ri= sDU}U |tQv OUQ|t -=O@t
xDiQo Q_v QO QDnQR@ lQD pw] CU= sRq lQD |v=W}B VNQJ C=QF= uDiQo Q_vQO
� jr]t QOk Q=Okt \@=wQ QO wQ u}= R= &OwW u=Q@H -=O@t QO |tQv Q=Okt =D OwW
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Abstract
Delamination is a typical fracture mechanism in �ber
reinforced composite laminates that occurs due to low
interlaminar strength. Some well-known sources of de-
lamination under di�erent loadings are free edges, cut
out, low-velocity impact and fabrication defects. This
damage may considerably reduce global sti�ness and
strength, leading to a catastrophic structure failure.
Therefore, characterization of delamination resistance,
based on fracture mechanics, is of great importance in
engineering design. Regarding the experimental point
of view, the double cantilever beam (DCB) specimen
has been widely used to measure mode-I critical strain
energy release rate (GIc). Many factors may a�ect the
strain energy release rate of a composite DCB specimen.
Among these factors, initial crack length has a signi�-
cant e�ect on the interlaminar fracture toughness (GIc)
of unidirectional, double cantilever beam (DCB) speci-
mens. Crack propagation is not self-similar in composite
DCB specimens, due to bending-bending coupling. As a
result, straight crack front changes to thumb-nail shape
during the propagation "The di�erence between analyt-
ical and experimental (GIc) results is related to the use
of critical load or displacement during data reduction.
In this study, at �rst, the e�ect of using critical load,
critical displacement and critical load-displacement is
examined in experimental calculation of (GIc).Results
show that using only critical load underestimates ini-
tial fracture toughness, whereas using only critical dis-
placement overestimates it. Afterwards, the in
uence of
crack length correction on fracture toughness is experi-
mentally investigated. The proposed relations, by other

researchers, for crack length correction, are assessed by
experimental results. Results showed that crack length
correction, based on the Timoshenko beam on a Winkler
elastic foundation model, are in good agreement with ex-
perimental ones. Finally, engineers can predict the (GIc)
value of a unidirectional DCB specimen with good ac-
curacy using a simple beam theory with correction in
initial crack length.

Key Words: delamination toughness, DCB, curved crack
front.
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