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Effect of Hot Pressing on the Properties of Aramid Fiber Paper

YANG Bing, HUI Lanfeng, LIU Qian, HAN Xu
(Tianjin Key Laboratory of Pulp & Paper, College of Light Industry Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The purpose of this study was to explore the optimum technological conditions for the hot pressing of aramid
paper by using a plate vulcanizing machine. Aramid paper was made with the wet method and then hot pressed by a plate
vulcanizing machine. Orthogonal experiments were conducted, in which tightness and tensile index were used as the main
indexes to obtain suitable hot pressing conditions. The optimum hot pressing process conditions were as follows: 260 C
temperature,, 18 MPa pressure, pressing twice, and each hot pressing time was 15 s. The aramid paper obtained under these
conditions had a tightness of 0.686 g/cm’ and a tensile index of 6.08 N-m/g. The aramid base paper before and after hot press-

ing was analyzed by SEM. The result showed that the surface of the aramid paper after heat pressing was dense, the forma-

tion and smoothness were better, and the bond between the pulp fiber and the chopped fiber improved.

Key words: aramid fiber; aramid fiber paper; hot press process; strength property

F5 LT Y — o A, TR
A RAF A VERE BB RS AT iR, R 45
PRSI, 43 R XA 55 I e 2 4 ) 7 55 e e 2
Yk XL 55 B e 2T 2 1) b 27 44 R 3R 6 o — R ket
R4 (PPTA) , oWt B B R 1 50
4 S07, el HHWRIES 24 1414, ElERAE ST
WAL T2, AR AR K B
s T R PR AR, R R SR T R VA
YE N5 4 WML A 1817 55 Tk e 41 4 (1) A2 44 B S
A28 H Wk [a) 28 — f 27 4 (PMIA) , oAk e 3k (A

KRR EEE: 2019-10-10; f&EIEHHEE: 2019-12-17
EE2TH . EFREAPEHTRIEBH (2017YFB0308300)

BRI 1S 3 AL, Bl AR 4 1313,
B A 2R P S ) 2R e 28 40 3R SR T 1 2
22T, BAT RAE AT Pk REFIXERA PR RE | 32 22
(AR LI AT 4,

I7 Y 2T Y ARIE R AN 55 T M 2T A 1o 38 32 3 A
R A M, HAT OB R | FEMIRE R | 4 B
Ponbde . FARIELF IR AR E Mk RIS AL, TN
T A R T2 fU R A i P RE
TR

BEAE B HOR B R R, I A AR AR TR BOR

EEEN: B & (1994—) , B, Wik, BILAFL; BEEE: TKE, Hd%, huipeak@163.com



26

R, PIRS FE RS T L LT YRR R T2, 7ERUR
REAR AR, R TR T B I R LA A T i [ S e e A
FERCRATEL . A BT R B, A8 — 7 (VI P )
., RE W AER 25 SRR BE 23, x4
st 5 DT HR 5 K82 TR E X B w88 TR e K i 2 T
J1. RIA—E R AR S PR, A RERE 7
L2 AE AR AR RAT BN S VR RE . H IR 2R AR IF
AR R, AR AR 2 T EUR AR R i
i, SN 2 2 B , B2 BT e AT EATRS PR
B, Ao IARFE IR AL e X 7 L V2T 450k
PEAPAL B, SR e BOCTAL PEACRIE B A 7 48 R I 41
i, R BRI UR T R AR P T 250

1 RS

1.1 EREEE

He A (KEN 3~5mm, HEAN
23 um) FIFF L HMALT4E (KN 0.2 ~3 mm, HEZ
9 37 um, FTIKEEH 15 °SR) , IR T b R R
A BRA T R ERER R B4 (SDBS) |, 43#ral, i
WA DR AT PR F].

RK-ZA-KWT FUARUELS TR RIAS , B A PTI
3T 5 1304027 BY Valley $T% ML, HAS KRK PR 2
#t 5 17D-45473 B AR 4T AL, %[5 Estanit
GmbH /] ; Fiber Tester912 i £F 4 I3zt 43 X .
970154 RURHGARHL . 991739 BTk o 22 Ml E X
051970243 RUARUEIEFEAL, Il L&W /A7l HY-
65 THL F4FAR A Al , b 18 S # A PR Wl 5
JSM-6380 LV BRI ML F B flss, H AH T/

1.2 KIEHZE
1.2.1  Febdaintt ey 22 7 ik

ARSI 4 FhEUAEHEL 7k, OFUKIEFAL L
BRI AERTAE 90 CRYZEE K, It HERE
ik 30 min, HEFEFEFEHE A 150 t/min. @ LR BAL
S U SRR EON 20% B VA TR
1954335 30 min. @SDBS HUA IR AL . ¥
SDBS B K& F 60 C Yy #K 24 o L il vk B2 by
1.2x107 mol/L (1l 55 oh vk FEE ) 9, 4 95 48 Ji 1)
LFYEig A, IR RBEREEEBERE 30 min®), BEREEEAY
Bl 150 r/min. @FIRIR AL : 5 2 5 V) £F 4k
TEFTRAYECN 10% ) NaOH % rhiE1 30 min. 4
FFIUAh B 557 26 46 VD 41 2 AR PR FE 5 0.4% , FilAk
PGB ORI K Pk . a2 Bt RE IO RAE,
PRI AL A TAL I 52, B I A PR 55 48 5 1)

AEHEAREEE H36k FH1

LA TP AT R
122 Hickaeey fAe

57 45 55 U £ 4 (/)32 15t 45 S FH 421 44 B IR Rn 40
FEREATRAE. 48 H B B R T8 R 12 ot A PR 5 AR
fb A A T R [ R R A 5 b, 3 AR LR R
J& BT A B WS S RS SRR T4
FIRBERBRIE RS S E T E T 500mL B
H R 240, TR EUE. SEUE K NE RS
B R AR i e,

Vi=Vs 1000
f= TX 100%

K f ML V) REF LT AR A B TR A 14
L omL; 7, o8 24 h J5 EIERAGIARRL, mL.
123 SFebprast T am

IF A IR T S AT 2 0 AR R R R AR IR
LUK B AAEN , SR Al £F EanertRai 2
T YR RN — AR LT YR I 2, (2T Y A o
KA LR TR A AR A, I 51 08,
AT -5 05 20 50 V) 27 2 o8 d- b Bz il , e 240 ) AQ
SKAATRE | RV R A BRI . ARk
i Valley fTHRHLACIREIF LML 4E, HATIE N
47 °SR.
1.2.4 FebtFdesruyarid

I 4 £ A AU DL IS 28 50 D) £F 2 05 28 M T 4
SR IR, T o AR R B R AR T, JR et
PR R RIS R AR, FESF AT de 4t
TR B, I A o U
B, SR AR AR | DT 5 2 5 D 4F 4k 5 05 4%
ML AT i —Fb SRR EE 45" P | Hipbytk T
2RI 1 iR

[ FLY) AT 4 ]='[ Tit4b 7 ]=>[ inid ]

=]

[ R ]=»[ T ]=»[ e ]

[ Tk ]<=-[ R ]<=-[ PR ]

l
o=

E1 FRAUKMEENETZRER
Flg.1 Flow chart of wet process for special aramid paper
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Tab.1 Orthogonal experimental factors of aramid paper
hot pressing process

A (AEE/IC B)ES/MPa (OWE (D) EHE)/s
1 220 12 1 15
2 240 14 2 30
3 260 16 3 45
4 280 18 4 60
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Flg.2 SEM images of aramid fiber before and after pre-
treatment
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Flg.3 Dispersion of chopped aramid fiber before and
after pretreatment
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Tab.2 Orthogonal experimental test results of aramid
paper hot pressing process

e HRE/ huakte sy
SEBEs A B C D (gem™) (N
1 11 11 0.563 3.63
2 1 2 2 2 0.494 3.61
3 1 3 3 3 0.591 3.80
4 1 4 4 4 0.655 3.72
5 2 1 2 3 0.644 3.51
6 2 2 1 4 0.603 3.15
7 2 3 4 1 0.592 3.98
8 2 4 3 2 0.653 4.44
9 31 3 4 0.655 4.33
10 32 4 3 0.665 5.27
11 33 1 2 0.650 3.57
12 34 2 1 0.686 6.08
13 4 1 4 2 0.643 3.77
14 4 2 3 1 0.687 5.03
15 4 3 2 4 0.625 4.68
16 4 4 1 3 0.650 3.79
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Tab.3 Analysis of orthogonal experiment results of com-

pactness
[SES A B C D
ki 0.576 0.626 0.616 0.632
ks 0.623 0.612 0.612 0.610
ks 0.664 0.614 0.647 0.637
ks 0.651 0.661 0.639 0.635
W2z R 0.088 0.049 0.035 0.027
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Tab.4 Analysis of orthogonal experimental results of
tensile exponent

(SES A B C D
ky 3.690 3.810 3.535 4.680
ks 3.770 4265 4.470 3.848
ks 4813 4.008 4.400 4.092
ks 4317 4508 4.185 3.970

W% R 1.123 0.698 0.935 0.832
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Flg.4 SEM image of aramid paper before and after hot
pressing
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