5345 1 T B o ok N Vol.53, No.1 57
20254 1 ENGINEERING PLASTICS APPLICATION Jan. 2025

doi:10.3969/j.issn.1001-3539.2025.01.009

25 % ) S R B M BRI A

RERRA S, A, WR N BRNG ', OB, AR, B, £, LA
(. & LBHE R ATRATL, M 510663;  2.) ARAFHD TREERNL T S 50855, )M 5106635
3. BRI E AR AR IELE BRA ], )RR 519050)

W 4 T 5 AF 50 4 #8 M B BE T B (TPI) 89 B m it 42 B it 2 u}’fick_éﬁ & B_EL , R AE S8 7 % B & Ultem”
LEMTPIA G . % — 3 RS A& IR BL IR (PAA) BT R T R B BRURL i8 JE R B 18] RO IR B 3T 3% 7] 42 %+ PAA &

PR o0 K IR 5 JEARAR, ) &0 PAA BT B () A K, H 7 20 °CoRpb AR 3E | e &R B et IR B LA T
PAA 1% 524 h & 7, 89 T AL, K I g Aoy 09 PAA i bk 455 0 g, BACAR D . B =8 AR B RACA AR TPL LR T A5
BB Y IR AR A IR I A ) & TPL 6 75 ok, A I R A A2 B IH iR 2% Jzﬂﬂhn’sﬁﬁﬁ%lémfﬁ EER BRI LEHN
#) TPIM S . @it &R R Rl 5, 89 PAA 7R 34742 A FHIB 4 R e dl , K ILPAA 5 T it /5 49 TPIM A 69 p A A — 50,
*+ TPIA g 25 A Fe b R AT AR, K LML 2 My A 2 9P 25 M T2 5 Ultem®™ 2 M4 i — 80 TPL w9 S S A KR JE
220 °C, 55 Ultem"48 £ 1 °C; # A8 2 ML K 5 Ultem™ 2 M — 5, K T 5% B 698 JE (T,,,) H 523 °C, IL A JE IR My 0y
TPIA S (7,5, =473 °C) 89 AL M F

KBIR) : RBCIEER ; M TR B T B 5 3 TR AL s AR AT RE 5 ik A

RESHES: 06334  XEFRIAE: A XE4HS: 1001-3539(2025)01-0057-08

Thermoplastic polyimide prepared by two-stepped method
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Abstract : In order to study the reaction process of thermoplastic polyimide (TPI) and the side reactions, the same TPI struc-
ture as Ultem” resin was prepared by traditional two-step method. In the synthesis of polyamide acid (PAA) in the first step, the
different conditions of temperature, time, concentration and end agent content were studied, as well as the relative viscosity (7,)
change of PAA after being stored for 24 h. The results show that the lower the reaction temperature, the greater the 7 of the
prepared PAA ,and 20 °C is the appropriate preparation temperature and storage temperature. In the second step of TPI synthesis by
thermal imidization, three methods of thermal imidization were compared, such as direct high temperature method, two-stepped
heating, and programmed temperature. The TPI resin prepared by thermal imidization via programmed temperature was light-
colored and not cross-linked. The PAA with different 17, were synthesized and their 1, changed little before and after imidization.
The structures and properties of TPI resin were characterized, and it is found that the nuclear magnetic resonance structure and
infrared structure of TPI resin are completely consistent with Ultem” structure. The glass transition temperature of TPI is 220 °C,
which is 1 °C different from that of Ultem". The thermal stability is basically the same as that of Ultem” structure , with the tempera-
ture at 5% weight loss (7,) of 523 °C, which is higher than that of TPI resin with cross-linked structure (7, =473 °C).
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PA mol o
Entry O Mpiamine "bin- Concentration n
fraction/% | . oin,, '
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2(m-PDA-
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Note: 7 means amount of substance.
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Tab.3 Results of TPI preparation by different thermal imidization methods (17, of PAA is 1.434 of PAA)

Entry Method Program Comment

1 Direct high temperature method 200°C2h Block crosslinking, yellow

2 Direct high temperature method 240°C2h Block crosslinking, yellow

3 Two-stepped heating 100°C 3 h-200°C2h Cotton-like crosslinking, light yellow
4 Two-stepped heating 120°C 3 h-200°C2h Cotton-like crosslinking, light yellow
5 Programmed temperature 100 °C-140 °C-180 °C-220 °C-260 °C,each 1 h Cotton-like crosslinking, light yellow
6 Programmed temperature 100 °C-140 °C-180 °C-220 °C-260 °C,each 1 h No crosslinking, light yellow

7 Programmed temperature 120 °C-160 °C-200 °C-240 °C,each 1 h No crosslinking, light yellow
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