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Kunden-Auftrogsnummer
C/ienf's order- No.

FIBRE-Auftrogsnr.
FIBRE order-No

Kundennummer
Client's No.

Uhzeit:
Time:

Moterio I identifi kotion
Definition of somple

Nummerierung FIBRE
FIERE-Somole No.

Cleon Sky Mops
JTI-CS-2009 I GRAo] 015

F\^M- r 0-049-Bt

Moterioleingong
Receipt of somple

Anliefezustond
Condifion o{ receipt

Nummerierung Kunde
C/ient-Somple No.

A409r 97-CS08R] 0 r 6.03.20r 0
A409r 97-CS09Rr 0
A4091 97-CS37Rr 0
A409r 97-CS45Rr 0 30.06.20r 0
A4091 97-CS53Rr 0 04.08.201 0
4409197-CS55R] 0 0l .07.2010
A409r 97-CS57Rr 0 03.08.20r 0

Dotum:
Dole:

OK CFRP

M I
M2
M3
M4
M5
M6
M7

Klimotisierung: Die Vor- und Prüfklimotisierung entspricht den zugrundeliegenden Normen und Bestimmungen.

Du rchgefü h*e Prüfu ngen
Tesf procedures

Iyp Nr. Verfohrensgrundloge, Stond, Nome

Moteriol
Nr.

Moterio/ No.

Ergebnisse
Results

Anloge
Nr.

Affochment
No.

Hinweise*
Comrnenls*

c I Compression ofter lmpoct (CAl)

occording to ISO 18352
see obove

Siehe Anloge
See summory

1

c I Single f ibre pul l  out test see obove
Siehe Anloge
See summory

I

E rgebniszuso m menfossu ng :
Summory of results:

I . Compression ofter lmpoct (CAl)

I . l  Preporotion of Test Plotes
The customer provided the test plotes (280m m x21 0mmm).

. | .2 
lnternol  Error Detect ion (Ultrosound Exominot ion usi

The test plotes were exomined using phosed orroy ultrosonic lesting (occording to AITM 6-4010
04/20101thus should be better incorporoted impoct domoges ossessed. These tests were corried
out ot the compony GMA-Werkstofftechnik (Siode).
The plotes CS09, CS45, CS57, CS55 ond CS53 were not conform to 80T-3,l -2910(Q4/20081 due
to the internol defects (> 2.5 % porosity).
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I .3 Cutting o{ Tesi Somoles using obrosive Woter Jet Cutting
Test somples (l 50 x 

'l00 
mm) were prepored by obrosive woter iet cutting.

I .4 Cutting Line testing using Ultrosound (see Appendix 2)
The cutting lines of the test plotes were checked to domoge coused by the cutting process occording
to AITM 6-4005. Domoges could not be found.

'l 
.5 Incorooroiing the lmooct Siress

The lncorporoting o{ ihe impoct stress wos corried out by o modified impoct tester from Zwick /
Roell (FIBRE). The impoct stress is included in the test protocols (see Appendix 4).

I .6 fusessment of the lmooct Domoge (Ultrosound Exominotion using Phose Arrov)
To ossess the impoct domoge the tesi plotes were exomined by phosed-orroy-ultrosou nd (occording
to AITM 6-4010 04/2010). These tesis were corried out ot the compony GMA-Werksto{ftechnik
(Stode).

'l.7 
Pressure Tesi

Pressure iest (occording to ISO 
'l8352, 

siondord oimosphere were corried out oi FIBRE. The
overview the individuol volues ore listed. A2. n stoiic onolvsis of the meosurements is noi
meoning{ul, becouse the volues ore due to the inhomogeneous distribution o{ the internol error
differ greotly.

Overview of the resulis

Somple Young
modulus
lGPol

residuol
pressure
strenoth [MPol

C-Picture ofter impoct

A409 r 97 CS08 Rr 0
Somple  1

37,6 r98
t) l)

NIW
to'*;
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Somple Young
modu lus
lGPol

residuol
pressure
strenqth [MPql

C-Picture ofter impoct

A409 r 97 CS37 Rt 0
S o m p l e  1

4 7 , 8 229 {*} ffi I ff ffi 'tl&ü#t tt#l ttufifi#fl} Fnr

.'{ l} nnt

A409 r 97 CS37 Rt 0
S o m o l e  2

4 5 , 1 204

*,

I

A409 r 97 CS45 Rt 0
S o m p l e  I

50 ,5 204 nl m,ry

i *_(r - sCI fqo ls
q .?

V l2  -  l 0 l 20 l  ,  FB  3 l  P rü fbe r i ch t -D -S tondo rd S e i t e 4 v o n S S e i i e n



PRUFBERICHT
TEST REPORI

Foserinsfitul Bremen e.V.
Am B io log ischen Gor ten  2

_28359 Bremen (Germony)
F o n :  + 4 9 /  ( 0 l ) 4 2 1  / Z 1 B - 4 1 3 t
Fox  +49/  (0 )4Z l  /2 jB-g t28
Moil :  lobor(Efoserinst i tut.  de

4409 I 9Z CS53 Rt o
Somple  1

101201 -  FB 3 l  pr r fber ichr-D_siondqrd

S o i t a  4  . , ^ ^  Q  C ^ : r -  -



PRUFBERICHT
TEST RFPORI

Bericht Nummer:
No. orreoori; FMff- l 0-049-8 I

Foserinstitut Bremen e.V.
Am B io log ischen Gor ten  2
28359 Bremen (Germony)

Fon:  +  49  /  {O)421 /21  B-41 37
Fox + 49 / (0]r421 /21 8-9 1 28
Moi l :  lobor@foser ins t i tu t .de

Somple Young
modu lus
tGPol

residuol
pressu re
strenoth IMPo

C-Picture offer impoci

A409 r 97 CS55 Rr 0
S o m o l e  l

40,2 225

A409 r 9/ CS55 Rr 0
S o m o l e  2

39,4 207

4 il rrrn

A409 1 97 CS57 Rr 0
S o m p l e  I

44 ,3 1 9 6
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2.  S ing le  F ibre  Pu l l  Out  tes t

2.1 DioStron-Meosure with Uncross Linked Resin
The experimenis ore preporotive feosible ond procticol. There ore lwo problems. The opplied forces
ore less thon the occurocy of force sensor ond odhesive surfoce vories with the siroin, becouse the
resin is odheres io ihe {ibre ond olso oulled out.

2.2 DioStron-Meosure with Cross Linked Resin
The first step in this port wos the production of new somple holders from oluminum, becouse the
conventionol plostic holder (PMMA) endures lhe curing temperoture of the resin of 

,l80' 
C.

The preporotion of the somples is possible, but very extensive, becouse the resin muss processed ot
o temperoture of 

,l30 
" C occording to customer requirement.

The fiber hos been foiling during ihe exominotion. A reduction o{ ihe odhesive surfoce is due to the
hondling o{ ihe resin (iemperoture / viscosity) not possible.

2.3 Roving Pull Out with Cross Linked Resin
ln the nexi step the {iber cross-seciion hos been increosed, i.e. thin roving wos used insieod o{ o
single fiber, becouse o weokening o{ the odhesion o{ the obove-mentioned reosons wos not
possible. This experiment olso leods to {oilure o{ the externol {iloments o{ the roving, there{ore there
is no inference is io the fiber-motrix odhesion, becouse the resin distributed over the free clomping
length o{ the roving.

Meinungen, lnierpreiolionen und Kommentor
Interprelotion ond Comment:

A comporotive stotement obout the influence of the resin system on the CAI volues is due to the
signi{icont {oult in the lominotes not possible, becouse ihey ore greotly in{luenced by the quolity of
the component.

Foserinslitut Bremen e.V.
Am Biologischen Gorten 2
28359 Bremen (Germony)

Fon: + 49 /  (0\421 /21 8-41 37
Fox + 49 / (0\421 /21 8-9 1 28
Moil : lo bo(Öfoserinstitut. de

Somple Young
modulus
lGPol

residuol
pressure
strenqth [MPol

C-Picture offer impoct

A409 r 97 CS57 Rr 0
Somple  2

42 175
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Single Fibre Pull Out test
Different voriotions of lhe exoeriment led to no usoble result. The Diostron method is for the
combinotion of corbon fiber ond the here tested resin not suitoble.

Bremen,
Ausstellungsort, Dotum, Freigobe (Nome und UntXchrtft)

Locotion, Dote, Re/eose (Nome ond sign)

Die Akkreditierung gilt nur fur die mit ,,A" gekennzeichneten Verfohren,
siehe Anloge zur Urkunde. * Unterliegt nicht der Akkreditierung

kcreditotion is only volid for fesfing procedures morked with o A" ,
see offoch me nt of o cc re d itotio n -ce ft if icote. *Excepf the occreditotion.

Die Ergebnisse beziehen sich nur ouf die gepräften Muster. Eine - ouch nur ouszug$veise - Vervielföhigung des Präfberichies/der Anlogen isl nicht ohne schriftliche
Genehmigung des Lobodeiters des FIBRE gestotH. The results ore only volid for the tesfed moteriol. Copying is only permitted with written permission of FI8RE.

.,4
.ru.r ' ' {  f

t/- \'(fr 7,
2012/11 /15 Dr. Bri t to Lohrr

4ffi
DAP-PL-3537.00
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