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Figure 1 The chemical structure of Kermel® fiber
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Figure 2 The chemical structure of p84® fiber
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Table 1 The main breeds of polyimide fibres and their tensile strength
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Table 2 The main monomers for polymerization of polyimide fibres
s 5K SR =R Y5 SR 5K =k
1 PMDA PPD - 27 BPDA PFMB -
2 PMDA MPD - 28 BPDA PPD -
3 PMDA TBz - 29 BPDA Bz -
4 PMDA Bz - 30 BPDA TBz -
5 PMDA PRM - 31 BPDA PRM -
6 PMDA S St a4 - 32 BPDA PPD DPTP
7 PMDA 218 S L Y - 33 BPDA PPD PRM
8 PMDA 4,4-0DA - 34 BPDA PRM 0DA
9 PMDA 4,4-0DA - 35 BPDA PPD PRM/MPD
10 PMDA Cl—PPD - 36 ODPAX 3,4-0DA -
11 PMDA DDM - 37 ODPA DMB -
12 PMDA DiClBz C1—PPD 38 ODPA PPD -
13 PMDA ODA SDA 39 ODPA Bz —
14 PMDA 4,4-0DA PPD 10 ODPA TBz —
15 PMDA 3,4'-0DA PPD 41 ODPA PRM —
16 PMDA 4,4'-0DA PABZ 42 ODPA 3,4'-0DA 4,4'—0DA
17 PMDA PPD PRM 43 ODPA PPD DPTP
18 PMDA DPTP ODA 44 ODPA PPD PRM
19 PMDA PRM ODA 45 ODPA PRM 0DA
20 PMDA PPD 3,4-0DA 46 BTDA TDI MDI
21 BPDA 1,4'-0DA — 47 BTDA 4,4'—0DA —
22 BPDA 3,4-0DA - 48 6FDA 4BDAF —
23 BPDA DMB - 49 DSDA 0DA -
24 BPDA FMB - 50 3,3'-DiMeBz BPDA PMDA
25 BPDA MDA - 51 3,4-0DA BPDA PMDA
26 BPDA 2MoBZD — 52 OTOL PMDA BPDA
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Figure 3 Schematic process of dry spinning
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Figure 4 Schematic process of wet spinning
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Figure 5 Reaction process of PMDA/PABZ/4.4'-ODA polymerization
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Figure 6 The chemical structure of ODPA/PPD/2,5PRM fiber
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Figure 7 The chemical structure of 6FDA/4BDAF fiber
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Figure 8 Schematic process of dry-wet spinning

NASA SEB5% () Dorogy 1 Clair LA BTDA Fil4,4"-ODA K HKTE DMAc FP4i 8155 0] L) 2724 (1 B
BEREFR AT A ZBE B £ - RER KIS WA B THRIR YT R B RER LT 4k, 274k LBRIE RIS . 7 HIAE
100°C  200°CFn 300°C R Ay AbBE 4 1h, 1521 1 58 B0 i £F 4 Al 58 5 A i A5 84371 0. 19GPa Al
3.6GPal" " HARLTLLIFIEIIE 8, HAW NAFALE NMP & M B BB IE W K TR kY724 T
25 EHIK/ NMP IR S O SE R I 23t W PR T AL S I A » P PR 5 274k 4 3K 5 AN )
TERER A 2. 20GPa 1 145GPal™ |

Kaneda Z*%1p) 3, 3", 4, 4"Ipc3 0 HIRR —WF (BPDA ) Al 3. 3" HIZEIRJEE (OT OL ) Ky HLfk . R
THHELEH4 T BPDA/OTOL 254k, 1A 27 4 1 5 8 FRE B4 HL 8%, Z0ad 300~500°C Bhugh B 1)
J5 . ERLE R B AR & 4 BT LA3A B 3. 1GPa A1 120GPa, [ABHZVE#H M HF%E T BPDA/3. 4-0DA.,
BPDA/3,4"-ODA/PPD BBEML e T4 PERE » K % EF AT A W15 26 AN 08 1 T SR R M {E 2T 21y
SRS R IE AR ERAE, Cheng 1% DL BPDA Fl 2, 2'-—( =R H13E) -4, 4 I — 2 (PF MB) g B4k (1]
PR VA 0 B B T SRR e 3 0, YR 1200~ 1506, R TIBvE S 22, #E N KRN Y ) 1R 2 B 1L o
L, 7E 380°C AR 10 %, SR IR F] 3. 2GPa. ¥R BB L 130GPa, LF4ER i M fE R AT, Li M
Eashoo & 1R FI TR 4 T BPDA/DMB 274k, Zead R A b3 DL . 2P 4Efe BP0 0
T RE] 530°C, 22 S b oo 3K %) 500°C 20 55 4% i i Ji £F 4 1) Fir A 3 35 R A2 8 1T 43 31 38 59



. 46 . =0 F @& W 201141 A

3.3GPa Ml 130GPa, Zhang Z"*ILI BPDA Fl 4,4~ 53 Mk K M0k, K TR B & 1 B BEL
JE AT YT iR B AR A R 43 3K ) 2. 4GPa fil 114GPa,

Park Z7 L PMDA 1 4.4-0DA J R E DMAc T4 &85 1590 (BRI A . PAA £F4E
) e 225 3 RIS G B 43 331 268 MPa Al 4. 1GPa, FER I HEH, 350°C FHAbHE 30min J& . R4k R
JEE R AR 55 5 399MPa A1 5. 2GPa, JBE %™K PMDA 14, 4-0DA 7E NMP H{7 %
HIFERELILER (PAA)IFWR . F-H PAA IS WOHAT TIRILGT A58 PAA £F4E, 73001 F AU 2 TE I e Ak A0
P AL F SRR IR 2T 4, PAA A= 25 2k fi s 130 1ok 588 P52 A ) A BB 43 31 9 2. 21eN/deex Al
40. 73N/ dtex » PNBEIL AL 1145 PT £F4ESR % FIBE R 73 5135 %) 2. 83¢N/dtex A 43. 4 ¢N/dtex, Mg}
VISR H PMDA 5 PPD 55 4,4"-0DA JL38, (R PE S ik L TC L3 po T s B R AR kil K4 7
b TR R B AR 4R R B 8. PPD 5 ODA EE/RELN 4/6, Z B8/ KRRy 4/6, R 17~22°C
SER AR BERE 25 0F, AT ARG Se 2 808 MR m W A 474k A0 HE X AR PERE R AR K TR
JEBAR B B R AN RE ARG s B P . 43R A 400°C i, 58 R B m] 435134 %) 4. 29 1 389¢N/dtex

FRIE K N TR A A A TR R, A ST IR AW A, RS T Al B ST L I T &
Tk MAEZ TR ] IR SRR I8 & T Y724 R MW . T p) TR ST HE AR I & T ok, s AL AT
YL 4%, P52 JR AN T 2 2 W BR S AL 2 A PR R R AT AT 4522, T2 AR E, 5 Tk, ity B8
P e £ 2 FL A v i L s e P AR K T 7K g | 2 R S LT AR e M B L P AR i & 1
Bt T Kevlar-49 /KEF) .

Koops p | Wessling[ZSNm]%ﬂ%%ﬁcyj&*H%{{&(m 9), A P84 NEEL, T NMP b, &5 i i, g
2, KPE THS T2 HAGIEXTFR P84 FrZS 4T 4, Chung 23R I [A RERY 7774 4 7 P84 Matrimid®
Hr s RYERSE, [ B T TR TR T 9522 T 2SO P4 B AR K/, R EUE (LR EE RS, T4k, Al
0 BRI e 5 S0 % (Torlon™ ) | $ 8 44 B Fk T U 1 (Ultem™1010) | BREEAR (PES ) | 5% 2K I Bk M (PBI )
SEU20 B p8A g, il BB S PR, Chatzidaki 2507 R PR E 9T £ ASE — K B S5 T
BRI B e vh 23 SR Y 27 24 W % . PSA/PANI/NMP , Zat Wi, ohug. i, SefE . 2R s
T Ehlf Rz P YEm, R S SR S B TS E S S B RN B EE IS,

Bore fluid

Out layer [—Inner layer
|- winder

4\ ,
> =

Congulation bath ~ Washing bath Collecting bank

B9 s e T/ kg B R B R

Figure 9 Schematic process of hollow fiber spinning setup for dry/wet spinning
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Figure 15 SEM images of PI fiber with a skin layer
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Research Progress of Polyimide Fiber and its Spinning Technology

XIANG Hong-bing': CHEN Lei’s HU Zuming"”’
(1. State Key Laboratory for Modification of Chemical Fibers and Polymer Materials,

Donghua University » Shanghai 201620, China;
2. Mamwmade Fiber Research Institute, Donghua University , Shanghai 201620, China)

Abstract : Polyimide fiber has become one of the hot topics in the field of hi-tech fibers for its good
property - Polymer monomer including dianhydrides (PMDA,BPDA, ODPA,BTDA,; etc), diamines
(ODA .PPD . MPDetc) and the third monomers(PRM ,CI"PPD ,ODA etc) were reviewed in this article-
The main spinning technology of polyimide fibers(such as dry spinning.wet spinning,dry-wet spinning-
electro-spinning, melt- spinning and liquid crystal spinning) and its research progress were summarized-
Meanw hile, major problems of polyimide fibers research at present were discussed-
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