
!"#$%&'()$*+,-(.#+$/-)#0'-12$-(+$3)04.)40#2$5#()#0$&6$78.#11#(.#

5#0)'6'.-)'&($&6$9'2.&()'(4&42$5&:;&2')#$5#0)'6'.-)'&($&6$9'2.&()'(4&42$5&:;&2')#$

/-)#0'-1$<&0:2$6&0$*'0.0-6)$3)04.)40#2/-)#0'-1$<&0:2$6&0$*'0.0-6)$3)04.)40#2

/-0.&$5'..4=$>-&1&$<#0-?&1'$@ABC

D-00E$F1.#G'.H$@<**C

I'11$*,#0E$@I&#'(JC

I04(&$I&402'#0=$9-,#$I-00$@K#8.#1C

%*/3$LMNM



!

"#$%&'&()%&*+,*',-&.(*+%&+/*/.,"*01*.&%#,
2)%#$&)3,4*$0.,'*$,5&$($)'%,6%$/(%/$#.

7 4/+8&+9,
: !;;<=!;;>,1$*?&8#8,@A,53,2&33#$,)+8,B)%$&(C,6%&(C3#$,DE*#&+9,F>F,
G#(H+*3*9A,I+%#9$)%&*+J

: !;;>=*+K)$8,1$*?&8#8,@A,52G56
7 L#A,I../#.,

: G$)8&%&*+)3,)+)3A.&.,0#%H*8.,8*,+*%,)113A,@#()/.#,*',/+&M/#,
(H)$)(%#$&.%&(.,*',%H&.,0)%#$&)3,'*$0,D8&''#$#+%,'$*0,%$)8&%&*+)3,%)1#N,
')@$&(,0)%#$&)3.J,,

: "/$$#+%,)+)3A.&.,0#%H*8,@).#8,*+,&.*%$*1&(,)../01%&*+,)+8,?*+,
2&.#.,')&3/$#,($&%#$&*+,: *+3A,/.#8,'*$,1$#3&0,.&O&+9,@/%,+*%,
(#$%&'&()%&*+

: "#$%&'&()%&*+,*',1)$%.,0)8#,*',%H#.#,0)%#$&)3.,(/$$#+%3A,$#M/&$#.,
%#.%&+9,3)$9#,+/0@#$.,*',1)$%.,DP1*&+%,8#.&9+QJ



R

B$*S#(%,I+'*$0)%&*+

7 T/%3&+#
7 B$#?&*/.,$#./3%.,UV,W*%(H,&+.#+.&%&?&%A
7 B$#?&*/.,$#./3%.,!V,2*8/3/.,?)$&)%&*+
7 B$#?&*/.,$#./3%.,RV,X''#(%,*',8#'#(%.
7 B$#?&*/.,$#./3%.,YV,6%*(H).%&(,3)0&+)%#,)+)3*9A
7 4/%/$#,K*$C



B$#?&*/.,$#./3%.,= U

! "#$%&'()*+)*($(,($-
! .#/0#)*'%#)$1()()2'*3144'&#4+*'5#')#$'61(4'1$'$&+'$(0'&#4+7'8+9+ %41**(%14'
3+%&1)(%*'09+5(%$'$&+'&(2&+*$'%#)%+)$91$(#)'$#'#%%/97':/$'()'29#**'*+%$(#)7'181-'
69#3'$&+'&#4+;

OP&)."#+$?#"-,'&0$&6$;0#;0#JQ?-2#+$+'2.&()'(4&42$

.-0?&($6'?#0R$#;&8E$2E2)#:2S=$>T$<#0-?&1'=$7T$>#')2&=$

!T$51#,#1-(+=$>T$3)'.U1#0=$%T$K-1;'($V 5&:;&2')#2$

@>-0)$*C=$WMRX=$LMMY=$;;T$LZYQLYY



B$#?&*/.,$#./3%.,= U

! "#$%&'()*+)*($(,($-
! <&(*'1$-0(%14':+&1,(#9'(*'5/+'$#'$&+')#)=&#3#2+)+#/*'*$9/%$/9+''#6'$&+'31$+9(14'
8&(%&'6+1$/9+*'5(*%#)$()/($(+*'()'*$9+**'5(*$9(:/$(#)*'1$'$&+'%&(0'()$+9*+%$(#)*7'
8($&'*$9+**'%#)%+)$91$(#)*'1$'$&+'%&(0'+)5*'''



B$#?&*/.,$#./3%.,=!

! >#5/4/*',19(1$(#)
! ?@$+)*#3+$+9'#9'*$91()'212+'3+1*/9+3+)$*'*&#8+5'/0'$#'ABC'3#5/4/*'
,19(1$(#)'8($&()':1$%&+*

! >/4$(=212+'3+1*/9+3+)$*'*&#8',19(1$(#)'8($&()'*0+%(3+)'1%9#**'8(5$&7'14#)2'
4+)2$&'1)5'#)'+1%&'*(5+



O/&+4142$:#-240#:#()$&6$;0#;0#JQ?-2#+$

+'2.&()'(4&42$.-0?&($6'?#0R$#;&8E$2E2)#:2S=$>T$

<#0-?&1'=$7T$>#')2&=$!T$51#,#1-(+=$>T$3)'.U1#0$V

%&40(-1$&6$5&:;&2')#$/-)#0'-12= WXRNY=$LMMY=$;;T$

NYW[QNY\]

B$#?&*/.,$#./3%.,=!

! >#5/4/*',19(1$(#)
! D(2($14'E312+'%#99+41$(#)'*&#8*'09+*+)%+'#6'4192+'*$91()'2915(+)$*'#)'*/961%+'#6'
*0+%(3+)

! F,+912+5'3+1*/9+3+)$'(*'&#8+,+9',+9-'%#)*(*$+)$'GHC',19(1$(#)'8($&()':1$%&I



B$#?&*/.,$#./3%.,=R

! ?66+%$'#6'5+6+%$*
! J4$91*#)(%'()*0+%$(#)'5(66(%/4$':+%1/*+'
31$+9(14'(*',+9-')#(*-

! K#3+'19+1*'#6'4192+'1$$+)/1$(#)'%144+5'L&#$'
*0#$*M

! <&+*+'19+'5+6+%$*'$&1$'%1)':+'31%9#,#(5*'
G+)$9100+5'1(9I7'*8(94*'#9'9+*()'9(%&'19+1*

O9#6#.)$-(+$+-:-J#$-(-1E2'2$&6$-+,-(.#+$

+'2.&()'(4&42$.-0?&(R$#;&8E$.&:;&2')#$

:-)#0'-12S=$>-&1&$<#0-?&1'=$!E1#0$51#,#1-(+=$

/-0.&$5'..4=$>-)0'.U$3)'.U1#0=$5&:;&2')#2$@>-0)$

*C=$-..#;)#+$-(+$)&$?#$;4?1'2"#+$/-E$LMNMT



B$#?&*/.,$#./3%.,=R

! ?66+%$'#6'5+6+%$*
! N9#29+**(,+'4#15()27'/)4#15()27'()*0+%$(#)'1)5'9+4#15()2
! J))#$%&+5'1)5'#0+)=&#4+'*0+%(3+)*
! O#$'*0#$*'29#8
! P1(4/9+'#%%/9*'HQC'#6'$(3+'181-'69#3'&#$'*0#$*7'1)5'181-'69#3'&#4+



B$#?&*/.,$#./3%.,=Y

"199#8'1)5'8(5+'*0+%(3+)*'$+*$+5'$#'%10$/9+'6/44'*(R+'#6'3#5/4/* 5(*$9(:/$(#)

S+2(#)*'#6'&(2&'#9'4#8'*$91()T'3#5/4/*'+@(*$

<&+*+'19+'SSU?'V'91)5#3'9+09+*+)$1$(,+',#4/3+'+4+3+)$*

F004-'6(4$+9'$#'(*#41$+'$&+'9+2(#)*'1)5'9+3#,+'L)#(*+M



B$#?&*/.,$#./3%.,=Y

F,+912+' 5(3+)*(#)' #6' $&+*+'
SSU?'01$$+9)*'(*'Q;WH'()W

F%$/14' *&10+*' (*' *#3+8&1$'
+44(0$(%14

F009#@(31$+5'1*'Q;H'()'@'Q;H'
()'*X/19+*'

Y/9)=#66' 1)5' 5+=04-()2'
*&#8*' 3/4$($/5+' #6' *&10+*'
1)5' *(R+*' #6' %&(0' 69123+)$*T'
691%$(#)*'8($&()'$&1$',#4/3+

O3)&."-2)'.$1-:'(-)#$-(-1&JE$6&0$

2':41-)'(J$)"#$,-0'-?'1')E$'($/&+4142$&6$

+'2.&()'(4&42$.&:;&2')#$:-)#0'-12S=$>T$

<#0-?&1'=$!T$51#,#1-(+=$>T$3)'.U1#0=$%T$

K-1;'($V 5&:;&2')#2$@>-0)$*C=$WNRW=$LMNM=$

;;T$]][Q][M



B$#?&*/.,$#./3%.,=Y

K+,+914'1)14-*(*'1009#1%&+*'%1)':+'0/9*/+5

>(%9#=*%#0(%'4+,+4'G%#)*$($/+)$IZ

>(%9#3+%&1)(%*'1009#1%&'(*')#$'100+14()2'6#9'%#33+9%(14'1(9%916$ 1004(%1$(#)*

>1%9#=*%#0(%'4+,+4'G413()1$+IZ

[13()1$+'F44#81:4+*'1009#1%&'31-':+',(1:4+

>+*#=*%#0(%'4+,+4'G413()1IZ

[13()1$(#)'$&+#9-



! O140()'1)5'N121)#'()'$&+'AB\Q*'09#0#*+5'$&+'413()1$+'1)14#2-'$#'09+5(%$'$&+'
3#5/4/*'#6'%&#00+5'6(:+9'%#30#*($+*':1*+5'#)'.[N<;'<&(*'1**/3+*'9+0+1$1:4+'
:+&1,(#9'G4#8'.#U'13#)2'*0+%(3+)*'1)5'8($&()'*0+%(3+)I;

! S1)5#3(R1$(#)'09#%+**'$&1$'2+)+91$+*''*$1$(*$(%14'5(*$9(:/$(#)*'#6'691%$(#)*'1)5''
#9(+)$1$(#)*'#6'%&(0*'()'#95+9'$#'%10$/9+'$&+'91)5#3'6(:+9'3(%9#*$9/%$/9+'#6'
O+@>.

! <&9#/2&'$&+'413()1$+'1)14#2-7'($'1004(+*'.[N<''$#'1)'+X/(,14+)$'X/1*(=(*#$9#0(%'
$10+'413()1$+'$#'%14%/41$+'($*'1,+912+'+41*$(%'09#0+9$(+*;'

B$#?&*/.,$#./3%.,=Y

D-:'(-)#$-(-1&JE



.#5+'89($$+)'()'>1$41:

S1)5#3(R1$(#)' 09#%+**' 2+)+91$+*' 1'
5(*$9(:/$(#)'#6'%&(0'#9(+)$1$(#)*'1)5'X/1)$($(+*

<&+' 13#/)$' #6' %&(0*' 0+9' #9(+)$1$(#)' 5(%$1$+*'
$&+' C' %#)$+)$' #6' $&1$' #9(+)$1$(#)' ()' $&+'
+X/(,14+)$'$10+'413()1$+'2+)+91$+5

.[N<' /*+5' $#' %14%/41$+' 3#5/4/*' 6#9'
+X/(,14+)$'$10+'413()1$+

?1%&' 9/)' 2+)+91$+*' #)+' 3#5/4/*' ,14/+'
G%#99+*0#)5()2'$#'#)+'SSU?I

B$#?&*/.,$#./3%.,=Y



B$#?&*/.,$#./3%.,=Y



>#5+4'%#),+92+*'X/(%]4-

<&+'4192+9' $&+'*0+%(3+)'G8()5#8'*(R+I7' $&+'
*3144+9'$&+',19(1$(#)'#:*+9,+5

>1@7'3()7'1,2'1)5'.#U',14/+*'4()+'/0'8+44'
8($&'+@0+9(3+)$*

B$#?&*/.,$#./3%.,=Y



F004(%1$(#)'$#'F"K^K'P?F

D(*%9+$(R+'$&+'2+#3+$9-'()'SSU?

?1%&'SSU?'(*'1**(2)+5'5(66+9+)$'+41*$(%'09#0+9$(+*

D(9+%$4-'2+)+91$+5':-'*/:9#/$()+'/*()2'$&+'*$#%&1*$(%'413()1$+'%#5+'()'>1$41:

>+*&'*(R+'(*'()5+0+)5+)$'69#3'SSU?'*(R+

K&+44'+4+3+)$'3#5+4'#)4-

B$#?&*/.,$#./3%.,=Y



<&+'09#0#*+5'3+$&#5'%10$/9+*'>#5/4/*',19(1:(4($-

B$#?&*/.,$#./3%.,=Y



UZ

W#[%,.%)9#,*',$#.#)$(H

P/$/9+'8#9]Z

.#),+9$'69#3'F"K^K'$#'"FK<SF"

F004-()2'*$#%&1*$(%'413()1$+'1)14#2-'1009#1%&'$#'*$9+)2$&'G6(9*$ 04-'61(4/9+I

.10$/9+'*$9+**'%#)%+)$91$(#)'()*+)*($(,($-

N9+5(%$'9+*0#)*+'#6'3#9+'%#304+@'2+#3+$9(+*

U14(51$+'121()*$'+@0+9(3+)$'#6'()$+9%#*$14'69#3'%+9$(6(%1$(#)



!;

! "#$%&'$( )$*(+,$- ./ 0(123 %) +.$%4('5#6 #.7(* $-'+ $-( 89')% %).$*.:%4 ;<=> ?@@A
$':(

! 0(123 /'%#9*( %) ' &'$*%1 B.&%+'$(B (C(+$D
! N9+5(%$(#)':1*+5'#)'.[N<'1)5'09#29+**(,+'04-'5+29151$(#)'6#44#8()2'6(9*$'04-'61(4/9+'

#6'$10+
! F00+19*'$&1$'J4$(31$+'*$9+)2$&'#6'O+@>.'V'P(9*$'04-'61(4/9+'#6'X/1*('$10+

T+.#%,*',')&3/$#


	Certification of Discontinuous Composite Material Forms for Aircraft Structures
	Certification of Discontinuous Composite Material Forms for Aircraft Structures
	Project Information
	Previous results - 1
	Previous results - 1
	Next stage of research
	Onset of failure

