Bio-Based Resin Composite Material
Testing

BACKGROUND RESULTS DISCUSSION

Polyfurfuryl-alcohol resin (PFA) is a promising more sustainable Mechanical Thermal ﬁ%%r‘:stB:ﬁefgr gtﬁzﬁ;:thcaotﬂ?%n%/’l;a STEIZAS/SQZ?Ssthgiﬂs zfrfggratbf}g
alternatlve' té) tthefpe.trfle.um dbe.rlved res.![ns used in the Short Beam Shear E mDSC to composite materials used in aerospace such as 7781 E-Glass with a
aerospace In US ry Or In erlor ca In ComDOSI eS. E Company 1: PFA/Glass Samp 2 Company 2: PFA/Glass Samp2 Company 2: PFA/Carbon Samp2 Short beam Strength Of 4].4 MPa.
oo COmPany 1 short Bear shear L, CompenyaClassshonBeam sher | e oy i .04 e Tensile: The PFA/Glass composites showed a stronger engineering
PFA is sourced from sugarcane by-processing waste ) s Pa s | " s 1N M stress than the PFA/rCF composite. However, E-glass with epoxy resin
5 7 2000 ;;1 —~ = 04 . = 01 \\\

products! " Is reported to show a tensile strength of 79 MPa showing that the PFA

WS

composite material is much weaker in tension.

MOTIVATION: Materials not fully characterized due to vast B — i F o %H | S e \ DMA: Glass transition temperatures derived from loss and storage
variety of different conditions of preparation and this being a — s iod) / — sl oy | | | : moduli were within around 10C and 30C from mDSC values for Company
relatively new bio-based alternative. : i ik —amismin | TR R A T TR TR R R 2'/3 PEA/r?Ias? anF?FAP/Fé/F FCF:hfeﬁpeCtil‘ael}“ Viscozit%/ s d2.26E—05 \
O (N A A A A N ! 1 i : " <o e () - s/m higher for rCF, which could impact defects during cure.
. , , Extensiontr v— . : : However, it is unknown how significant this difference is.
OBJECT.It‘.’E' | Chgractherlzg | the michamca.l, }‘hgrmtal, Figure 3. mDSC graphs of each material used to determine the . ) . -
compositional, ana chemica properties using Industry pAbs _ oo P, glass transition temperatures (Tg) of cured samples. mDSC: Company 2 yielded the highest glass transition temperature
standards for prepreg materials provided by the sponsoring = SO ) : with PFA/rCF.
J— b * h Determined as follows over average of 5 trials: (A) 166 C, (B)
pany: Figure 1. Short beam shear graphs for Company 1 (A) and 180C, (C) 205 C. TGA: Both PFA & fiberglass reinforcement materials maintained 95% of
Company 2 (B) PFA/Glass samples. (A) yielded an average = TGA their mass by 350C.
Company 1: PFA & fiberglass reinforcement shear strength of 41.8 MPa (B) yielded an average of 11.9 MPa. | \ . AT FTIR: Afull characterization of spectra for all materials is in progress,
Company 2: PFA & fiberglass reinforcement (C)is the equation used to determine the shear strength. | T Li\ss e PLOSS mlcgnsil;;gggg](?tlagtirgﬁgs classified info desired or undesired based or
: %1 »\ verage repreg :
Company 2: PFA & recycled carbon Tensile Testing \ Average Chem. Deg.: All 3 materials absorbed the consumables, with Company
fiber reinforcement (rCF) - = \ Company1:  338C 247C 1: PFA/Glass absorbing the least. Acetone results not reliably
o000 g ] N\\ PFA/Class comparable.
/ ) S Company2:  342C 231C . . N
12000 7| PFA/Glass OVERALL: PFA & fiberglass reinforcement has more durability
METHODS 2 oo | thermally and mechanically compared to PFA/rCF reinforcement.
& wooo | | | glgAm/%e;%gn 2316 N/A Further replication and testing needs to be conducted to further
Mechanical Short beam strength via ASTM D2344 6000 ’ P et 0 Uniersal v accurately support these initial results.
e C a n I Ca ! 4000 ——Company 1Glass T3 < M
Tensile via ASTM D3039 oo — e Figure 4. Trial TGA run of Company 2: PFA/Glass Cured
L SRR e, FUTURE WORK
Thermal modulated Differential scanning Extension(rm) Chemical * Have chemical degradation test be monitored every 24 hours
calorimetry (mDSC), thermogravimetric Figure 2. Tensile graphs of the three best tensile samples of Degradation to ensure consistency in exposure between samples
analysis (TGA), Dynamic  Mechanical each material. Average load of each material were as follows:  Investigation of resin-separation methods would improve
Ana|yS|S(DMA) (A) 15.8 kN, (B) 16.0 kN, (C) 1.81 kN. ASTM D3039 was used Mass Gain/Loss via Post-Immersion Exposure COITIpOSitiOﬂG' analysis and Sustainability evaluations
with rectangular samples to determine the maximum tensile g « Characterization performed during this project is considered
Compositional Fourier transform infrared spectroscopy load before fracture. > guidance for future materials characterization.
(FTIR) via ASTM E168 = * Flammability testing to ensure materials are non-toxic if
S g burning
Chemical Seven-day  immersion  exposure  to 2SS
Degradation consumables (0J with Coke mixture) and S = ACKNOWLEDGEMENTS
: Lo Special thanks to:
acetone via 20 g of IquId for each Sample ‘% 2 pelgl';\aculti(nrnse:tors: Dr. Luna Huang, Dr. Benjamin Rutz, TA: Katherine Tang
in sealed container ég _ Jl:)\;]vnssgsff and Faculty: Carter Beamish, Hanson Fong, Dr. Navid Zobeiry, Kendall
S o - Specialty technical faculty mentors: Alex Gray, Dr. Anthony Dichiara, Brandon Bol
curing TEChniQUE‘ HOT PRESS -0.03 0.17 0.37 0.57 0.77 0.97 . ::gipﬁet;il‘;?ri‘cal mentors: Davis Tran, Emma D'Alessandro
* . g Company
Mass Difference (g) BOEING
Acetone (pH of ) m Consur?]ables(pH of 3) For their aid, guidance, support, and funding of this project. @



	Untitled Section
	Slide 1: Bio-Based Resin Composite Material Testing


