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Figure S1. Coefficients of diffusion, D, plotted as functions of temperature for PE and PP as predicted by coarse-grained

molecular dynamics (CGMD) simulations. The length (n100) indicates 100 beads of PE and 130 beads of PP in the CG model.
The pressure is 1 atm.
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(d) half-sized PE/PP samples (e) pre-fusion samples in mold (f) heat fused PE/PP samples

Figure S2. Flow charts of hot-compression molding (HCM) employed to manufacture fused PE/PP samples.
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Figure S3. (a) Microstructural evolution of PE chains obtained from CG simulations. The ordered region (s; > 0.7) is
highlighted in blue color, and amorphous region (s; < 0.7) in yellow. (b) Self-arrangement of PE chains characterized by the
order parameter S € [0, 1] as a function of fusion time, where the chain length is chosen according to the n50 and 2100 models.

Higher values of S indicate more ordered structures.
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Figure S4. Penetration depth of the PE/PP interfaces at different (a) fusion temperature (T = 400,450,500 K) and (b) chain
lengths (n100 and n200). Stress-strain curves for the samples with chain lengths (¢) 2100 and (d) n200, where the time of
fusion is 10 and 200 ns.
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Figure S5. Microstructural evolution of the PE/PP interfaces under tensile strain of (a) € = 1%, (b) 10%, (¢) 20%. The three
columns are the spatial distributions, in the direction normal to the interface, of the fraction of fractured bonds 7¢, the load
filling factor g¢, and the order parameter S from the left to the right. The PE/PP interface is fused for 10 ns, at 500 K and 1 atm.
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Figure S6. Microstructural evolution of the PE/PP interfaces under tensile strain of (a) € = 1%, (b) 10%, (c¢) 20%. The three
columns are the spatial distributions, in the direction normal to the interface, of the fraction of fractured bonds #¢, the load
filling factor gy, and the order parameter S from the left to the right. The PE/PP interface is fused for 200 ns, at 500 K and 1 atm.
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Figure S7. A typical stress-strain curve of the pure PP-2 sample.
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Figure S8. Stress-strain curves for the fused LLDPE/PP-1 samples obtained with (a) shorter (1 min) and (b) longer fusion
time (15 min). The fusion temperature is 180 °C. As the time of fusion increases, the interface is strong and thus the strength is

dominated by the part of bulk LLDPE.
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Figure S9. (a) The failure strength and (b) strain to failure of the LLDPE/PP-1 samples measured at different fusion
temperature (7' = 180, 200, 220 °C).
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Figure S10. Isothermal crystallization at the LLDPE/PP-1 interfaces. Crystallizations of (a-¢) PP-1 (right) at ~ 130 °C and
(d-f) LLDPE (left) at ~ 110 °C. The crystallizations for LLDPE and PP-1 start separately, and the interface does not induce the
nucleation process of LLDPE or PP-1, suggesting that the crystallization has a minor effect on the degree of fusion. The scale

bar is 100 pm.
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