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Figure S1: Roughness profile of the unaged Type 4 Ultem 9085 samples. a) 0/90° orientation, D1; b)
0/90° orientation, D2; ¢) 0/90° orientation, edge; d) -45/45° orientation, D1; e) -45/45° orientation, D2; f)
-45/45° orientation, edge.



Table S1: t-test result for the E of the Ultem 9085 samples after different exposures in seawater. Type 1,
0/90° specimens, Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced by a, b and ¢ in the

table. The significantly different data is highlighted in yellow.

Mechanical

Standard

t

t

. Environment Condition Samples Mean deviati Observations Variance Stat P(T<=t) critical
property eviation at  wo tail two-tail
a 2.2 0.04 0.002
Unaged b 2.1 0.05 0.002
c 2 0.06 0.003
a 2.3 0.05 0.002 2.06 0.09 2.57
50°C 14d b 2.3 0.05 0.002 4.5 <0.05 4.30
c 2.1 0.09 0.007 3.01 <0.02 2.36
b 2.3 0.04 0.002 4.7 <0.01 2.78
50°C 28 d
c 2.2 0.13 0.02 3.6 <0.02 2.45
b 2.3 0.04 0.001 10.82  <0.001 2.78
E (GPa) Seawater 70°C 14 d
c 2.3 0.08 0.007 6.33 <0.01 2.36
b 2.2 0.002 4.00E-06 4.68 <0.05 4.30
70°C 28 d
c 2.2 0.11 0.01 441 <0.01 2.45
a 2.3 0.03 0.001 291 <0.05 2.78
90°C 14d b 2.5 0.04 0.002 10.9 <0.01 2.78
c 2.3 0.13 0.02 5.26 <0.01 2.45
a 2.3 0.02 4.00E-04 3.26 <0.05 3.18
90°C 28 d b 2.5 0.10 0.01 6.87 <0.01 3.18
c 2.2 0.08 0.006 5.51 <0.01 2.36




Table S2: t-test result for the yield strength of the Ultem 9085 samples after different exposures in seawater.
Type 1, 0/90° specimens, Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced by a, b and
c in the table. The significantly different data is highlighted in yellow.

Mechanical Standard Degree t t
ropert Environment Condition Samples Mean deviation Observations Variance of Stat P(T<=t) (ritical
property freedom two tail  two-tail
a 23.9 2.1 3 4.45
Unaged b 25.1 0.1 3 0.01
c 25.8 1.6 4 2.51
a 28.0 1.6 5 2.47 3 2.89 0.06 3.18
50°C 14 d b 34.7 0.2 2 0.03 2 7228  <0.01 4.30
c 31.6 0.8 5 0.64 4 6.74 <0.01 2.78
b 30.9 1.1 3 1.11 2 9.54 <0.02 4.30
50°C 28d
c 30.1 0.9 5 0.79 4 4.90 <0.01 2.78
Yield b 36.9 1.4 4 2.07 3 1634  <0.01 3.18
strength Seawater 70°C 14 d
(MPa) c 323 1.0 5 1.05 5 7.10 <0.01 2.57
b 33.1 0.8 2 0.57 1 14.88  <0.05 12.71
70°C 28 d
c 31.2 0.9 5 0.77 4 6.13 <0.01 2.78
a 25.9 1.4 3 2.06 4 1.31 0.26 2.78
90°C 14 d b 33.8 1.4 3 1.85 2 11.11 <0.01 4.30
c 30.1 4.1 5 16.60 5 2.18 0.08 2.57
a 25.0 1.9 3 3.74 4 0.63 0.56 2.78
90°C 28 d b 36.7 2.8 3 8.07 2 7.11 <0.02 4.30
c 34.1 2.6 5 6.91 7 5.87 <0.01 2.36




Table S3: t-test result for the UTS of the Ultem 9085 samples after different exposures in seawater. Type
1, 0/90° specimens, Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced by a, b and ¢ in

the table. The significantly different data is highlighted in yellow.

t

Mechanltcal Environment Condition Samples Mean (Sitar‘ld:rd Observations Variance Stt ¢ P(T<=t) critical
property eviation at  wo tail two-tail
a 51.3 1.5 2.19
Unaged b 58.1 1.9 3.52
c 55.0 04 0.17
a 50.2 1.2 1.49 -1.06 0.35 2.78
50°C 14d b 58.6 1.4 0.20 0.40 0.73 4.30
c 56.0 04 1.95 1.65 0.16 2.57
b 58.3 0.5 0.28 0.15 0.90 4.30
50°C 28 d
c 58.0 32 10.31 2.13 0.10 2.78
b 60.8 0.9 0.77 2.28 0.11 3.18
UTS (MPa) Seawater 70°C 14 d
c 59.8 2.5 6.24 4.30 <0.02 2.78
b 57.2 04 0.18 -0.83 0.49 4.30
70°C 28 d
c 57.8 2.3 5.31 2.67 0.06 2.78
a 50.0 34 0.44 -1.42 0.25 3.18
90°C 14d b 60.0 1 0.90 1.51 0.23 3.18
c 59.9 2.3 5.17 4.77 <0.01 2.78
a 47.3 3.0 1.26 -3.76 <0.02 2.78
90°C 28 d b 62.7 1.1 1.24 3.65 <0.04 3.18
c 57.5 1.4 1.91 3.85 <0.02 2.57




Table S4: t-test result for the strain at failure of the Ultem 9085 samples after different exposures in
seawater. Type 1, 0/90° specimens, Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced

by a, b and c in the table. The significantly different data is highlighted in yellow.

Mechanical Standard Degree t t
ropert Environment Condition Samples Mean deviation Observations Variance of Stat P(T<=t) critical
property viati freedom two tail  two-tail
a 38 0.2 3 0.03
Unaged b 4.5 0.1 3 0.01
c 5.6 04 4 0.16
a 35 0.1 5 0.006 3 -2.86 0.06 3.18
50°C 14 d b 4.2 0.2 2 0.03 2 -1.56 0.26 4.30
c 5.5 0.5 5 0.29 7 -0.37 0.73 2.36
b 43 0.2 3 0.03 3 -1.12 0.34 3.18
50°C 28 d
c 54 04 5 0.15 6 -0.70 0.51 2.45
b 3.9 04 4 0.18 4 -2.62 0.06 2.78
Strain at S 70°C 14 d
failure (%) eawater ¢ 5.6 0.3 5 0.08 5 -0.11 092 2.57
b 4.4 0.6 2 0.33 1 -0.04 0.98 12.71
70°C 28 d
c 5.3 0.3 5 0.11 6 -1.11 0.31 2.45
a 34 0 3 0.001 2 -4.16 0.05 4.30
o B <
90°C 14d b 35 0.1 3 0.01 4 11.66 0.01 2.78
c 52 0.2 5 0.06 5 -1.90 0.12 2.57
a 3.0 0.1 3 0.02 4 -6.58 <0.01 2.78
90°C 28 d b 3.9 0.3 3 0.08 3 -2.90 0.06 3.18
c 4.8 0.2 5 0.04 4 -3.59 <0.03 2.78




Table S5: Coefficient of variation of the Ultem 9085 samples exposed to seawater. Type 1, 0/90°, Type 4,
0/90° specimens and Type 4, -45/45° specimens are replaced by a, b and c in the table. The highest COV
in each column is highlighted in yellow.

Mechanical Yield strength Strain at failure
E (¢ UTS (%
properties (%) (%) (%) (%)
Samples a b c a b c a b c a b c
unaged 19 24 29 88 04 61 30 32 07 43 25 170
50°C 14d 21 20 41 56 05 25 24 08 25 22 38 97
50°C28d 28 5.8 34 29 09 55 39 7.0
70°C 14 d .5 3.7 39 32 1.5 42 11.1 5.1
70°C 28 d 0.1 5.1 23 2.8 0.7 4.0 129 6.1
90°C 14 d 13 16 55 56 40 135 13 16 38 08 23 47
90°C 28 d 09 39 36 77 77 77 24 18 24 43 73 43
a b
1.0 1.0
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Figure S2: DSC curves for unaged and aged 3D-printed Ultem 9085 samples a) in seawater; b) in air.
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Figure S3: Raman spectra for unaged Ultem 9085, PC and PEI material from WiRE library.
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Figure S4: Raman spectra of Ultem 9085 after different treatment a) in seawater; b) in air.



Table S6: t-test result for the E of the Ultem 9085 samples after different exposures in air. Type 4, 0/90°
specimens and Type 4, -45/45° specimens are replaced by b and ¢ in the table. The significantly different
data is highlighted in yellow.

. Degree t
<=
Mechanical Environment Condition Samples Mean Stal,ldilrd Observations Variance of t P(T ,t) critical
property deviation Stat  two tail .
freedom two-tail
b 2.1 0.05 3 0.002
Unaged
c 2.0 0.06 4 0.003
b 2.2 0.04 3 0.001 4 343 <0.03 2.78
50°C 14d
c 2.0 0.04 5 0.002 5 0.09 0.93 2.57
b 2.2 1
50°C 28 d
c 2.0 0.04 4 0.002 6 1.63 0.15 2.45
b 2.3 0.03 2 0.001 3 6.39 <0.01 3.18
E (GPa) Air 70°C 14d
c 2.1 0.05 5 0.003 6 2.74 0.03 2.45
b 2.2 0.01 3 7.2493E-05 2 5.16 <0.04 4.30
70°C 28 d
c 2.0 0.04 5 0.001 5 1.46 0.20 2.57
b 2.2 0.03 4 0.001 3 2.54 0.08 3.18
90°C 14d
c 2.0 0.08 5 0.006 7 0.51 0.63 2.36
b 2.2 1
90°C 28 d
c 2.0 0.02 4 0.001 4 1.84 0.14 2.78




Table S7: t-test result for the yield strength of the Ultem 9085 samples after different exposures in air.
Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced by b and c in the table. The
significantly different data is highlighted in yellow.

Degree

Mechanical P(T<=
Cnanleat g vironment Condition Samples Mean Stal.ldi.ll'd Observations  Variance of ¥ ( 't) critical
property deviation Stat  two tail .
freedom two-tail
25.1 0.1 3 0.01
Unaged
25.8 1.6 4 2.51
36.4 0.6 3 0.34 2 3330  <0.01 430
50°C 14d
29.8 0.8 5 0.59 4 4.68 <0.01 2.78
33.0 1
50°C 28 d
27.8 2.8 4 7.70 5 1.25 0.27 2.57
Yield 38.7 0.2 2 0.03 1 9837 <001 1271
strength Air 70°C 14 d
(MPa) 31.7 1.6 5 2.55 7 5.54 <0.01 2.36
37.2 0.5 3 0.24 2 41.85 <0.01 430
70°C 28 d
30.9 0.8 5 0.64 4 5.86 <0.01 2.78
37.5 0.8 4 0.62 3 31.21  <0.01 3.18
90°C 14 d
304 0.6 5 0.34 4 5.48 <0.01 2.78
354 1
90°C 28 d
30.5 0.7 4 0.43 4 5.54 <0.01 2.78




Table S8: t-test result for the UTS of the Ultem 9085 samples after different exposures in air. Type 4, 0/90°
specimens and Type 4, -45/45° specimens are replaced by b and ¢ in the table. The significantly different

data is highlighted in yellow.

Degree

Mechanical P(T<=
echanica Environment Condition Samples Mean Stal,ldz,lrd Observations Variance of ¢ ( T) critical
property deviation Stat  two tail .
freedom two-tail
b 58.1 1.9 3 3.52
Unaged
C 55.0 0.4 4 0.17
b 59.1 0.3 3 0.07 2 0.92 0.45 4.3
50°C 14 d
c 53.1 1.3 5 1.77 5 -2.90 0.03 2.57
b 60.6 1
50°C 28 d
c 55.1 1.4 4 1.87 3 0.14 0.90 3.18
b 61.8 1.1 2 1.13 3 2.74 0.07 3.18
UTS (MPa) Air 70°C 14 d
C 57.0 2.7 5 7.13 4 1.68 0.17 2.78
b 61.5 1.0 3 0.97 3 2.75 0.07 3.18
70°C 28 d
C 55.7 0.4 5 0.16 7 2.92 0.02 2.36
b 59.7 0.8 4 0.57 2 1.37 0.31 4.30
90°C 14 d
¢ 54.4 2.1 5 4.26 4 -0.54 0.62 2.78
60.0 1
90°C 28 d
C 55.3 0.4 4 0.14 6 -1.36 0.22 2.45
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Table S9: t-test result for the strain at failure of the Ultem 9085 samples after different exposures in air.
Type 4, 0/90° specimens and Type 4, -45/45° specimens are replaced by b and c in the table. The
significantly different data is highlighted in yellow.

Degree

. <=
Mechanical Environment Condition Samples Mean Stal,ldz,lrd Observations Variance of P(T T) critical
property deviation Stat  two tail .
freedom two-tail
b 4.5 0.1 3 0.01
Unaged
c 5.6 0.4 4 0.16
b 4.2 0.1 3 0.02 4 243 0.07 2.78
50°C 14 d
c 5.0 04 5 0.12 6 -2.65 0.04 2.45
b 42 1
50°C 28 d
c 5.3 0.3 4 0.08 5 -1.14 0.31 2.57
Strain at ) b 4.1 0.1 2 0.01 3 -4.32 0.02 3.18
o rame Air 70°C 14 d
failure (%) c 5.0 0.3 5 0.10 6 262 <0.04 2.45
b 4.2 0.1 3 0.01 4 -2.60 0.06 2.78
70°C 28 d
c 5.2 0.2 5 0.03 4 -2.18 0.10 2.78
b 4.1 0.2 4 0.05 5 -2.38 0.06 2.57
90°C 14 d
c 49 0.3 5 0.08 5 -2.92 0.03 2.57
4.1 1
90°C 28 d
c 5.1 0.2 4 0.06 5 -2.24 0.07 2.57
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Table S10: Coefficient of variation of the Ultem 9085 samples exposed to air. Type 4, 0/90° specimens
highest COV in each column is

and Type 4, -45/45° specimens are replaced by b and c in the table. The

highlighted in yellow.

D::s;:ziizz;l Yield strength UTS (%) Strain(il/t )failure
Samples b c b c b c b c
unaged 2.4 2.9 0.4 6.1 32 0.7 2.5 7.0

50°C 14d 1.7 2.1 1.6 2.6 0.4 2.5 2.9 7.1
50°C28d 2.1 10.0 2.5 52
70°C 14 d 1.4 2.6 0.5 5.0 1.8 4.7 23 6.3
70°C 28 d 0.4 1.9 1.3 2.6 1.6 0.7 23 34
90°C 14 d 1.6 4.0 2.1 1.9 1.3 3.8 5.4 5.7
90°C 28 d 1.1 2.1 0.7 4.7
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