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Considering the values of the set laser power (P), the hemispherical reflectance of SLS powders (R,)
(Equation (12) in the main text), the transmittance of light through the particles (T,) (Equation (15) in
the main text), the diameter of the powder particle D, and the diameter of the laser beam D;, one can

evaluate the power absorbed by a solid particle (B, ., W) by:
P _P-(1-R,)-(1-T,) m(0.5x D) (S1)
Psolid — (0.5 X D,)?

in which the numerator is the power absorbed by a particle with diameter D (W-m?), and the
denominator is the total area of the laser beam (m?).

Similarly, the power absorbed by a molten particle (B, W) with an initial diameter D is evaluated

melt’
replacing R, in the previous equation by the reflectance of the incident light on the material (R)

(Equation (11) in the main text):

_Px(1-R)x(1-T,)xm(0.5x D)? (s2)
Pmelt — (0.5 X D,)?

Taking into account the energy for melting of the material, [Cp X (T, — Tp) + AHm], the volume of a

solid

roughly spherical powder particle with diameter D, En x (0.5 x D)3], and the specific density of the

polymer (p), the exposition time to the laser required for melting the solid particle (¢, ;.- ) is:



[Corpia* T = To) + Aty - {p- [%n (0.5 x D)*|} (3)

tmpsolid = P
Dsolid

in which the numerator is the energy for melting a particle with diameter D (J) and the denominator is

the power absorbed by the solid particle (W).

If the exposition time of the laser (t,,) (Equation (10) in the main text) is longer than ¢t the

MPsolid”
exposition time of the molten particle to the laser (¢, ., 5) is:

tpmelt =lex — tmpsolid (54 )

P,

From t Pmelt’

Pmelt’ and T;,, (°C), the maximal temperature reached in the particle (T4, K) becomes:

(S5)

_ Dmelt Dmelt
Tmax - Tm +

px%nX(O.SXD}”XC‘p

melt

in which the nominator is the energy absorbed by a molten particle (J) during the time ¢, . and the

denominator is the energy required to increase the temperature of the particle with 1 °C (J-°C).

Considering the volume of a powder particle (V,), the projected area of the laser beam (4r,), and the
projected area of the powder particle (Ar,), Equation (S5) can be rearranged as Equation (18) in the main
text:

P-(1—R)- (1 _ Tp) - Ar, I, (Vp p -ATb) . [CpSOlid (T, — Tp) + AHm] (S6)
Arb.plvp.cpmelt “ P.(l_RP).(]‘_Tp).ATP

Thax = T

From the degradation temperature (Ty.4, °C) one can calculate the laser power for degradation

(Pp,, frabs’ W), i.e., the the laser power required to reach Tgg:

P, — Vp P [Cpsolid ) (Tm - Tb) + AHm] + Vp P [Cpmelt . (Tdeg _ Tm)] ﬂ . i *
Dref+abs — (1 —_ Rp) . (1 — Tp) (1 — R) . (1 — Tp) ATp tex

in which, inside the brackets, the left side of the equation is the energy necessary to melt one particle
with diameter D considering the reflected and transmitted light (J), and the right side of the equation is
the energy necessary to heat the particle up to Ty, considering the reflected and transmitted light (J).

Equation (S7) can be rearranged as Equation (17) in the main text:

V;,'p'ATb'[Cp (s8)

P = solid | (T —Tp) + AHm] Vorp-Ar, - Cp 1y (Tdeg - Tm)
Dyef+abs — t

ex' (1—Ry)-(1=T,) " Ar, * tex*(1—R)-(1-T,) - Ar,




