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Supplementary Materials
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Figure S1. Preparation of PE fibers. (a) Experimental setup for the preparation of PE fibers. (b) PE
fibers collected on a winder. (c) Samples of HDPE and LDPE fibers cut into 5 cm long.
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Figure S2. Fracture surface morphology of 3D-printed PE fibers after tensile fracture. (a) HDPE-
200 um. (b) LDPE-200 um. The printer head temperature is 215 °C.

Table S1. Mechanical properties of HDPE and LDPE fibers with different diameters. The printer
head temperature is 215 °C. HDPE and LDPE fibers with a diameter of 200 um, 400 um and 600 um
are prepared with a collecting speed of 11.6 cm/s, 3.1 cm/s and 1.2 cm/s, respectively. If not specified,
Young’s modulus is determined at 1% strain.

Tensile Strength . . Young's Toughness
Sample Tensile Strain (%)

(MPa) Modulus (GPa) (MJ/m?3)
HDPE-200 um 50.6+1.4 426+30 0.976+0.073 17120
HDPE-400 um 22.4+3.7 809+93 0.867+0.042 178+32
HDPE-600 um 18.7+1.3 917+62 0.639+0.088 172+17
LDPE-200 um 31.6+1.4 824+63 0.364+0.096 195+28
LDPE-400 um 14.8+1.3 1335+156 0.093+0.038 184+32
LDPE-600 um 8.51+0.87 1073+100 0.071+0.005 89.0+7.6
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Table S2. Mechanical properties of HDPE and LDPE fibers printed at different printer head tem-
peratures. The diameter of HDPE and LDPE fibers is about 200 pm.

Sample

HDPE- printed at 215 °C
HDPE- printed at 235 °C
HDPE- printed at 255 °C
LDPE- printed at 215 °C
LDPE- printed at 235 °C

Tensile

Strength (MPa)

50.6+1.4
40.243.7
36.4+4.0
31.6x1.4
26.9+24
253%1.8

LDPE- printed at 255 °C

Tensile Strain

(%)
426+30
543450
570+89

824163
952463
997499

Young's

Modulus (GPa)

0.976+0.073
0.760+0.042
0.628+0.101
0.364£0.096
0.259+0.031
0.224£0.008

Toughness

(MJ/m?)
171220
208430
213+48

195428

200+£25

202430

Table S3. Mechanical properties of HDPE and LDPE fibers before and after UV exposure. The
printer head temperature is 215 °C. The diameter of HDPE and LDPE fibers is about 200 um. The
samples are placed 8 cm under a UV lamp (395 nm, 18 W).

Tensile Strength ) )
Sample Tensile Strain (%)
(MPa)

HDPE-0 h UV 50.6+1.4 426+30
HDPE-12 h UV 46.6+3.4 380442
HDPE-24 h UV 35.2+6.0 332483
HDPE-48 h UV 33.9+3.8 324+29

LDPE-O h UV 31.6x1.4 824+63
LDPE-12 h UV 30.3+1.8 807+32
LDPE-24 h UV 20.8+2.1 621493
LDPE-48 h UV 17.3+4.1 531490

Young's

Modulus (GPa)

0.976+0.073
0.968+0.095
0.691+0.048
0.630+0.148
0.364+0.096
0.283+0.008
0.041+0.012
0.030+0.012

Toughness

(MJ/m?)

171+20
151430
111+£36
113+21
195428
18017
101+26
75.5+24.3
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Table S4. Mechanical properties of HDPE and LDPE fibers before and after thermal degradation.
The printer head temperature is 215 °C. The diameter of HDPE and LDPE fibers is about 200 um.

HDPE and LDPE samples are baked in an oven of 100 °C.

Sample

HDPE-0 h 100°C
HDPE-12 h 100°C
HDPE-24 h 100°C
LDPE-0 h 100°C

LDPE-12 h 100°C
LDPE-24 h 100°C

Tensile Strength
Tensile Strain (%)

(MPa)
50.6+1.4
470455
435440
31.6+1.4
19.8+43
18.6+1.0

426+30
363+73
289+26
824163
615+94
386+33

Young's

Modulus (GPa)

0.976+0.073
0.751+0.161
0.704+0.132
0.364+0.096
0.122+0.009
0.102+0.067

Toughness

(MJ/m?)

171420
147+35
125+36
195+28
113£29
62.3+5.7
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