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Fig. 1 Synthetic route of polydicyclopentadiene
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Fig. 2 FT-IR spectra of DCPD and PDCPD
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Fig. 3 Effect of catalyst dosage on curing time of DCPD

100 §
= %
=
ot
s 90r
(]
©
© gst
80 1 2 3 4 5
w(Catalyst)/%

Fig. 4 Effect of catalyst dosage on gel content of PDCPD
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Fig. 5 DSC curves of PDCPD with different dosages of catalyst
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Tab. 1 Thermal mass loss temperature of samples with different dosages of catalyst

w(Catalyst)/ %o Tysy/ (e Ty00” C Tyson/ (e
1 368.5 451.2 474.2
2 437.8 453.0 475.8
3 441.0 454.3 473.2
4 442.0 453.5 476.0
5 446.0 454.0 476.5
(a) 1%o (b)
100 2% [—
3%0
80 4%o
\O T 5%0
Ry | @)
7 S
2 40}F 2%o
3%0
| 4%,
20 5%o
0 200 400 600 800 200 400 600 800
6/cC a/cC
Fig. 6 (a) TGA and (b) DTG curves of PDCPD with different dosages of catalyst
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i) DCPD AR I/ F i R G W iE i, 420~
500 CHEFIN I T 1 MRRBRKR T XEH
T PDCPD #AJ3fifk , B A5 2% %) JoT o KB 3 R 71X
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420 T, BABCA LS BTl & i vk 6



14 TR S TR

2026 4F

24 REVHEEBEST

2,41 FAR M AR AT MR TR R R AR R
PDCPD # 5% iy i i &, FLR; -1 4% 2 40 Fig.7
Jin, ATLAE H B A 0 R 2 1%0 38 2 5%,
PDCPD (1 fifi5i i 52 90 S 14 K J5 /N ka3, > fi
A PR 1%085 011 2 3%, PDCPD FE 45 17 (5 Ji
BERGESY B ATk E] 51.0 MPa; B 5 i1k 5 1]

@, 5%
c=3%o
sl d b=
T

Stress/MPa
(3] (O8]
(=] (=]

—_
=
T

OO

2 4 6 8 10
Strain/%

YkLL3 N, PDCPD A 4% 1 $ir i1 5 B I B ol /)N | 3 mf
AEJE T AL P BRI, B 5 B S BR A K, it
BEIG shas AR X 420, 32 240 7 i 9 0 A BE A fE B
A% gl , T R B 2 S /N R 3 R %
PDCPD £ 4% (F H B K 20.0 mm, Fi 4.0 mm, &
2.0 mm) 4T THEF N FER TR Skeg EY),
22 S LRSI AT

(b)

Fig. 7 (a) Tensile stress-strain curves of PDCPD with different dosages of catalyst; (b) PDCPD spline weight lifting demonstration
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Fig. 8 (a) Bending stress-strain curves of PDCPD with different dosages of catalyst; (b) schematic diagram of PDCPD spline bending
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Fig. 9 Schematic diagram of PDCPD shape memory behavior
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Fig. 10 Shape memory rate and recovery rate of PDCPD with different dosages of catalyst at gradient temperature: (a) 1%o; (b) 2%o; (c)
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Fig. 11 Effect of temperature on shape recovery rate of PDCPD: (a) 140 °C; (b) 180 °C; (c¢) 220 °C
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Preparation and Properties of Polydicyclopentadiene High
Temperature Shape Memory Polymer

Lingin Zeng', Hongxuan Zhao', Xuejun Zhang®, Jialong Sun’, Liangbin Wang’, Hongji Zhang'
(1. School of Chemical and Material Engineering, Key Laboratory of Synthesis and Biological Colloid,
Ministry of Education, Jiangnan University, Wuxi 214122, China; 2. Dynamic New
Materials (Maoming) Co., Ltd., Maoming 525000, China; 3. Maoming Green
Chemical Industry Research Institute, Maoming 525000, China)

ABSTRACT: Using Grubbs second-generation catalyst, the ring-opening metathesis polymerization (ROMP )
reaction of dicyclopentadiene (DCPD) was carried out to produce poly (dicyclopentadiene) (PDCPD) with shape
memory properties. The samples were characterized and tested by FT-IR, DSC, TGA, and a microcomputer-
controlled electronic universal testing machine. The effects of catalyst content on curing time, gel content, and
shape memory properties were investigated. The shape memory behavior of PDCPD in different high-temperature
scenarios was explored. The results show that the prepared shape memory poly (dicyclopentadiene) samples have
the maximum tensile strength of 51.0 MPa (3% catalyst dosage), the maximum glass transition temperature of
163.6 T (5%o catalyst dosage), and a thermal decomposition temperature of up to 420 C. At a temperature
scenario of 220 C, the shape fixation rate and shape recovery rate both reach 99%, demonstrating the potential for
application in high-temperature scenarios.

Keywords: high temperature; shape memory; ring-opening metathesis polymerization; polydicyclopentadiene;

glass transition temperature





