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Figure S1. Fabrication process of the of magnetocaloric responsive liquid-vapor

phase transition elastomers inks.



Figure S2. TEM image of Fe;0O,4 nanoparticles



Figure S3. Elemental analysis of Fe;O,4 dispersed in silicone rubber.



Figure S4 Ethanol micro-cavities inside elastomers
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Figure S5. Magnetic hysteresis loop diagrams of Fe;Oy,.
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Figure S6. Magnetic hysteresis loop diagrams of composite materials at 25 °C and
100 °C.



4 4
@10 20wewe] ™10 wwe] O 30 wt%
— — —
» * i
= = =
B
St e g
& & Ewg
Z Z z
(=]
- 2L - 2 Hemg
10 210 102k
1073 102 107! 10° 1073 102 107 10" 107 1072 107 10°
Strain rate (1/s) Strain rate (1/s) Strain rate (1/s)
@ 35 wit% © 40 wt% ® 42.5 wt%
ol ?104 F ) 4
= = = 10
& & &
>, Z ol oy
fw gw L
g g 2
- 4 -
107}
- 10 = - 10
107 107 10" 10’ 107 107 10" 10" 107 107 10! 10°
Strain rate (1/s) Strain rate (1/s) Strain rate (1/s)

Figure S7. Viscosity with Fe;O4 content ranging from 20 % to 42.5 %.
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Figure S8. Modulus with Fe;O,4 content ranging from 20 % to 42.5 %.




SiO, content
— 3%

[ 4 %

1500 — 3%

6 %

Nominal stress (kPa)

0 . 1 . 1 . 1 . 1 . 1 .
0 100 200 300 400 500 600
Stretch (%)

Figure S9. Mechanical properties of I-shaped specimens with different SiO, contents.
When the Si0O; content exceeds 6 wt%, the Si0, powder cannot fully blend with the
00-50.



Figure S10. Photographs of liquid-gas phase transition actuators.

The ratio of the active layer to the passive layer in figure (d), (e), (f) are 1:1, 2:1 and
5:1 respectively.



