EFFECTS OF FIBER SIZING ON FIBER-MATRIX INTERFACE SITYor  CENTERFOR

OF CARBON FIBER EIAWARE.  COMPOSITE MATERIALS

Matthew Blair, (BME)?, Stephen Wagner, (BME)3, Munetaka Kubota, (Ph.D.M.S.E.)!, Joseph M. Deitzel, Ph.D."
University of Delaware | Center for Composite Materials? | Department of Mechanical Engineering? | Syracuse University, Department of Mechanical and Aerospace Engineering?®

Introduction Materials Results Conclusions
* The rapid adoption of carbon fiber * Unsized (91N) and epoxy sized (50C) Toray » Using the data collected from the pullout test * Fiber sizing only made a small impact on
reinforced composites has led to a need T700S carbon fibers were used and SEM the Interfacial Shear Strength (IFSS) the interface between the T700 fibers and
for improved r ling pr . . . _ . | rmin his Axiom X
or improved recycling processes * Epoxy being used in combination with fibers is S dete ed this Axiom epoxy
* Using a solvent based process, partners Axiom 2201 UD Tirss = Fimax [1] * Increased sample size is required to have
at the National Renewable Energy DL further confidence in the difference
Laboratory recovered fibers from an - St o F__. 1S the maximum force . . .
eagg a;‘;gede(éolzsped bers from a 3 max * This data will help determine the effects of
POXY § * D is the fiber diameter the recycling process on the sizing and
* Fibers will be tested to determine if E . L, is the embedded length surface of the fibers and give insight into
adhesion promoters are needed the need of an adhesion promoter
T700 91N/AX|om 2201 UD (|_ 70 100 um)
o Epoxy Sized and unsized Toray T7OO Figure 2: Image? shows a spool of carbon fiber 25 ]
fibers Wi” be used for thiS StUdy Strength 20 / _gzmg:zg:i : Paéh Ifozw.t?]rd. t rf rf fth
. . . . designation Z 15° e « Evaluate the interface performance of the
* This study aims to establish a baseline ° Type [MPa] [GPa] Failure ™ —— Sampie 24 lvent led carb P fib ided b
for the fiber-matrix interface of sized and T700S-91N Unsized 4900 2.1% G 10- SOV TELyeied Carbon THer Proviued by
- od fib . - g NREL and compare to the sized and
unsSizeda tioers T700S-50C EpOXV 4900 230 2.1% / \\ unsized data
A Methods 0 25 50 75 100 125 Tmowmos
) ) e Displacement (um)
Mechanical Recycling . . Figure 6: The force vs displilcement graph and SEM image of T700-91N fiber Refe rences
Prasting grlocingsmilling. andiorredding isolate fibers and punch resin T7é)50 50C/Axiom 2201 UD (L, 70-100 pm) 1. Recycling of Carbon Fiber-Reinforced
' TN Composites—Difficulties and Future
2 e —Sampess Perspectives - Scientific Figure on
Z 15 —Sampieaa - : :
e e S R e %155 —— Semplest ResearchGate. Available from.'
Thermal Recycling the resin to achieve a hemisphere & 10 https://www.researchgate.net/figure/The-
Py e e prameas y: 5 most-usual-procedures-for-recycling-
= Figure 3: Image shows unmelted mple 03 e ; NG Carbon-ﬁber-reinfOrced-
O 25 50 75 1 OO 1 25 Izgg 2820:\))2Zm iU 2024/07/31  09:42 L x1.0k 100 um . .
N S colecemont (um composites_fig2 353502119 [accessed 1
' | length Figure 7: The force vs displacement graph and SEM image of T700-50C fiber AUQ 2024] '
| Ch'emlcal Rec?,rf:llng. Average IFSS and Le for T700/Axiom 2201 UD 2. TOI’ay (2020) DVN. Retrieved AUQUSt 6,
solvolysis (using of supercritical fluids and other solvents) 120 : : 100 2024, from
_ B (Fss _ ] - .
= partilly cureresin at 149 °C for 10 100: [ : Mcweow | (g T https://www. drlvmgwsmm'vews. com/news/2
. | 1 . minutes to set the fiber _ 80 S 020/06/04/toray-carbon-fiber-for-lower-
igure 1: Image’ shows current recycling processes g - - <
- e o 80- 70 5 moldcraft-costs/.
" s 60 @
Figure 4: Image shows a sample % o0 : __50 3 A k I d
: Batch cure samples in the oven for with fiber inserted I -40 ©
PRecycllng re samples n the. L 40 P cknowledgements
R : 50 'g  Thank you to Dr. Ankita Bisht, Uday Kiran Balaga and
20‘: 10 LLI Cayden Walker for assistance in sample preparation and
| | | : . testing
Mechanical Thermal - chrsvtep;:g the fiber ?o(rxc)jlilgfr:;:]eer Zn% . N °0C 1N . N * This material is based upon work supported by the U.S.
Chem|Ca| embedded |ength ana|y5i5 in the SEM Flgure 8: Image shows the ”TSS and embedded Iength of fiber typeS Department Of Energy’s Offlce Of Energy EffICIency and
* Only samples with embedded length of 70-100 AR}ene\;vab/e_EneC;%y (l:;\ERE) L;\I;der theD%I\:_dEaé’lced
/ / / um are being presented anufacturing Office Award Number DE-EE0009303
thtleuzgergy LO,:Q’) ?i?)g]rzge Leon\’:’iggigr?sz edlce data  The 50C fibers performed moderately better
Figure 5: Image shows sample with an average effective IFSS of 97 £ 14 MPa
ready for pullout test
compared to 84 + 12 MPa




	Slide Number 1

