Table S1. List of abbreviations, resp. symbols nomenclature.in this work

Properties
Ze, Zm — property without specification for composite
material and non-porous matrix

— tensile modulus — generally or in equations for

1-component porous material, for non-porous
matrix, for porous filled composite (= composite
matrix), for monofilaments (reinforcement) and

for porous filled and reinforced composites

E, Em, Ec, Er, Ecr

o, om — strength for porous and non-porous 1-
component material

Om,Fmax, Oc,Fmax, — ultimate strength — for non-porous matrix, for

Or,Fmax, Ocr,Fax porous filled composite (= composite matrix),

for monofilaments (reinforcement) and for
porous filled and reinforced composites
Em,Fmax, Ec,Fmax, Er,Fmax, — ultimate strain — for non-porous matrix, for
Eer,Fnax porous filled composite (= composite matrix),
for monofilaments (reinforcement) and for
porous filled and reinforced composites
Am,Fmax, Ae,Fmax, —energy need for ultimate strength achievement
ArFmax, Aer,Finax — for non-porous matrix, for porous filled
composite (= composite matrix), for
monofilaments (reinforcement) and for porous
filled and reinforced composites
S ret — relative area lying below tensile curve up to
ultimate strength achievement in case non-
porous matrix (obtained by calculation,
measured is not available)
Structural parameters

n, Ne — porosity, critical porosity
P, Pe — density, critical density
Um, Um(t) — matrix volume fraction — real and with
porosity neglecting
Ny — interspace filling
vf, 1-vr — volume fractions of filler, interspace volume
Remaining parameters
ap, ], b—uptoEq. - different parameters used in reference works
©)
b-eq. (12) and — np and 1-vf parameters exponents ensuring the
further, ¢

best fitting of cubic exponential function serving
for filled porous composites mechanical
behavior description (different properties =
different b, c values)

defg — parameters arising through b and c fitting by
matrix properties
0 — OH/NCO rate in polyurethane matrix before

curing substituting the matrix polarity and
adhesion of matrix to other material
components



n—eq. (18) - reinforcement efficiency in classical mixing
rule
N, E, No, e, N4 — correction parameter in our version of mixing
rule valid generally, for elastic modulus,
ultimate strength, ultimate strain and energy
need for ultimate strength achievement
h, he, he, he, ha — slope of dependence fitting correction
parameter # valid generally, for elastic modulus,
ultimate strength, ultimate strain and energy
need for ultimate strength achievement

k1 — parameters serving to fitting of 1 by matrix
properties
ij — np and 1-vf parameters exponents ensuring the

best fitting of cubic exponential function serving
for correction parameter # description (different
properties = different i, j values)
m, n,0,p — the same relationship to i and j parameters as
d, e, f, g to b and c parameters

Table S2. Meaning of members and mean of their getting for totally all equations
occurring in the process of tensile modulus calculation from the calculation of E
for porous filled composite serving as matrix to the end (description of parts in
relationship describing correction parameter n). This overview should serve for
better understanding of the whole calculation process. The other properties use
the same calculation method and therefore are not mentioned here.

Parameter Significance in eq. (13) Derived from...
E. E value of porous filled composite calculated by Eq. (13)
En E value for non-porous matrix obtained by fitting in [32]
p interspace filling Calculated by Eq. (10)
1-vr interspace volume calculated by Eq. (11)
de b exponent parameters from [32]
g ¢ exponent parameters from [32]
0 OH/NCO ratio in matrix before known (adjusted), also from [32]
curing
Parameter Significance in eq. (19), (20) Derived from...
Eer E value for filled reinforced measured
composite
E. E value of filled composite calculated by Eq. (13)
E: E value of reinforcement measured
Ur volume fraction of reinforcement rate between volumes of reinforcement
if porosity is neglected and whole sample
nEe correction parameter calculated by Eq. (19) or Eq. (20)
Parameter  Significance in eq. (21), (25)—(27) Derived from...
ne (21) correction parameter calculated by Eq. (19) or Eq. (20)

he (21)(25) E value for non-porous matrix  obtained by fitting in Eq. (21) and then
used in Eq. (25)

np (21) interspace filling calculated by Eq. (10)
1-vr(21) interspace volume calculated by Eq. (11)

i, j(21), exponents values ensuring the highest R? in Eq.
(26),(27) (21) and then used in Eq. (26) or

Eq. (27)



k, 1(25) he parameters fitting of hr according to En in Eq. (25)

m, n (26) i exponent parameters i fitting according to Ew or he in Eq. (26)
0, p (27) j exponent parameters j fitting according to Ew-0 or he-d in
Eq. (27)

a) when the porosity is neglected. Calculation is possible due to knowledge of
density of components and then of the whole sample.



sample = beam containing:
1) PUR matrix PET monofilament
2) Rubber filler
3) PET monofilaments
4) pores =
density measurement dimensions
(weight, accurate dimensions) tensile measurement
loadi
porosity by
(difference of real porous and monofilament volume
theoretical non-porous material
densities) mechanical properties
l values (e.g. E,, E.,) 3 PET monofilaments
calculation in each beam
Values of structural parameters (n; 1 —Vy): S samples monofilaments volume
(formally from filled part, in reality from beam,
because PET volume fraction is neglected) E. E., averages dividing by
beam volume
S samples (porosity neglection!)
n, and 1 — v, averages v, value
calculation 1 E.. d, e, f, g and 5 values from [32] 5 samples
(beams)
Ec = Em * Np**nEm - (1.vy) #oln EmD) | |
r
E. v [Ecc# (Ec - (1-v) + E; - v;) | «—— v average
movement of all members in equation to right part
and correction parameter calculation
[ne = (Ec - (1-vi) + E, - v,)/E, |
List of symbols: more filler concentrations = more ne values

E,. E, E., — tensile modulus for
E.. matrix, reinforcement,

filled and filled +
reinforced composite

n,, 1-v¢ — structural parameters
(interspace filling,

: np'(1'v1)
interspace volume) )

V, - volume fraction of fitting to "Tmmf;:‘ffm"::;s addition
reinforcement

0 parameter related to
matrix polarity h %

ne - correction parameter Ne A |IIE —he - ng- (1v)) I

he - slope in dependence of L4
ne on powered n, and 1- £
Vi 0 ni(tvy 1

b, c,i,j —members depending more matrices = more hg, i, j values,

on matrix properties : ion of he. i.i )
(simply written) interpolation of hg, i, joy he, E,, orE,, - &

o
d, e, f,g members servingto b
and c description

k,I,m,n,0,p members serving to hg, i
and j description

he, i, j

hg, E,, or Ey, - O (according y axe)
I(ns =k+ |- InEp - np™™InEm - (1.yg) o*pin (Em3)) |

Figure S1. Diagram describing the data processing leading to correction
parameter 1] and description of the correction parameter meaning (further data
processing) on the example of tensile modulus.



PET monofilaments addition to filled porous composite

Is the classical mixing rule suitable for the connection of
properties and composition?

“_“| Eor=(Ec-(1-v)+nq-E - ) |

Ma, itis not, because we do not know the adhesion
between reinforcement and the other parts of
composite (= reinforcement efficiency).

Is using of the mixing rule without reinforcement

Eer=(E: - (1- E;-
efficiency suitable for measured data description? H| o= (Ee-(1-v)+ & \rr]|

Mo, there is some imbalance. .._,..| Eor #(Ec-(1-v) + E; - ) |

Can be the remaining imbalance solved by slope _._.1 Eo=ne - (Es

addition (correction parameter)? (v +n-E-vi |

Yes, but the slope requires a clear
meaning to contribute to problem solution.

What could be the useful descriptor(s) for correction parameter? |

Use of the composition of the filled part, because there is no
adhesion between voids and (probably) filler with
monofilaments.

Can be used powered structural parameters interspace filling and interspace
volume used for behavior description of filled porous composites?

\| ne = he - ng- (1-v)1 |

Yes, the slope can be fitted by cubic exponential function due
to probable relationship between structure of filled part and its
adhesion to the reinforcement.

L 4

When the correction parameter can be fitted by the powered structural

parameters of filled part of composite, do the slope and exponents have any
meaning?

Yes, the slope can be fitted by matrix properties and the
exponents by the slope or also by the matrix properties.

|.:|1E =k+ I InEp - nyminEm - (1_yg) o*p'n [En-5)) |

Figure S2. Flow chart describing the process leading to final results —
relationships.



