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Figure Captions
Supplementary Figure S1. FTIR of the shape memory polyimide.
Supplementary Figure S2. DSC spectra of thermoplastic shape memory polyimides.
Supplementary Figure S3. TGA spectra of thermoplastic shape memory polyimides.
Supplementary Table S1. Gel content and swelling ratio of thermoset shape memory
polyimides.
Supplementary Figure S4. Cyclic shape memory processes of shape memory polyimide
with different strains.
Supplementary Figure S5. Cyclic shape memory processes of shape memory polyimide
with small strains.
Supplementary Figure S6. Cyclic shape memory processes of shape memory polyimide at
high temperatures.
Supplementary Figure S7. TGA spectra of thermoset shape memory polyimide with
thermoplastic A0 as reference.
Supplementary Figure S8. Molecular structures of the typical shape memory polyimide

samples with different glass transition temperatures.
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Figure S1. FTIR of the shape memory polyimide. The IR spectra of typical

thermoplastic shape memory polyimide A0.
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Figure S2. DSC of the shape memory polyimide. The DSC spectra of A0 is measured

in N, atmosphere at 10 °C/min.
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Figure S3. TGA spectra of thermoplastic shape memory polyimides. The loss of
weight versus temperature of the thermoplastic shape memory polyimide under N,

atmosphere at a heating speed of 10 °C/min.



Swelling tests were performed to gain a basic understanding of the amount of
crosslinking that had occurred during the polymerization process. These samples were
weighed for their initial mass (m;) and separated into vials where they were soaked in
DMAc. The samples were repeatedly weighed out of the solvent until their masses
stabilized to a saturated swollen weight (m;). These samples were then dried in a
desiccator under vacuum for 5 minutes and then transferred to an oven at 120 C
overnight, and the next day the dry masses (my) were determined. Equation (1) and (2) to
determine gelation and swelling degree, respectively.

The gel content (G) of the films was calculated from Equation S1:

The swelling degree (Q) of the films in NMP was calculated by Equation S2:

0= crosslinked polyimide + absorbed DMAc
o crosslinked polyimide (S2)

There is a continuous increase of the gel content with increase of TAP concentration

up to about 5 %, after which the content levels off.



TAP Gel Content Swelling

(%) (%) ratio

0 0 -

1 23.1 12.68
3 78.7 5.62

5 100 2.78

6 100 1.56

Table S1. Gel content and swelling ratio of thermoset shape memory polyimide.
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Figure S4. Cyclic shape memory processes of shape memory polyimide with
different strains. The first cycle strain is 68 %, the second cycle is 105 %, and the third
cycle is 108 %, and the change in strain, stress and temperature with time in stress-

controllable shape memory processes of A0 are demonstrated.
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Figure SS5. Cyclic shape memory processes of shape memory polyimide with small
strains. The strain is in the range of 13 %- 15 %, and the change in strain, stress and
temperature with time in stress-controllable shape memory processes of AO are

demonstrated.
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Figure S6. Cyclic shape memory processes of shape memory polyimide at high
temperatures. The shape recovery temperature is 290 °C, and the change in strain, stress
and temperature with time in stress-controllable shape memory processes of AQ are

demonstrated.
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Figure S7. TGA spectra of thermoset shape memory polyimide. The loss of weight
versus temperature of the thermoset shape memory polyimide under N, atmosphere at a

heating speed of 10 °C/min.
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Figure S8. Molecular structures of the typical shape memory polyimide samples
with different glass transition temperatures. (a) Polyimide based on BPADA/BAPP, !

(b) polyimide based on 6FDA/BAB, % and (¢) polyimide based on ODPA/ODA. 3
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