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Abstract: In order to explore the influence of cold-pressing and constant-volume sintering molding
process on the friction and mechanical properties of porous polyimide (PI) materials, the effects of
density, sintering temperature and holding time on the oil content, friction coefficient, tensile
strength and impact strength of porous PI materials were studied by orthogonal experimental design
method. By comprehensively considering the friction coefficient and impact strength after centrifuging
oil, the molding process of the porous PI material was optimized. The experimental results show that
as the density decreases, the surface holes of the material increase, the internal hole brackets become
rarefied, and the oil content significantly increases, but the oil retention becomes lower, the friction
coefficient becomes relatively high, the tensile strength and impact strength are significantly reduced.
When the sintering temperature is 350 ‘C, the impact strength is high; the strength of porous PI
materials with different densities can be guaranteed by holding for 60 minutes. After optimizing the
preparation process, the oil content of the material is 12. 0% , and the friction coefficient is 0. 092 after
centrifuging oil for two hours. The impact strength is 105. 9 kJ/m’ and the tensile strength is
74. 2 MPa.

Key words: porous PI;molding process;oil-containing friction;impact strength



A8 oM

B T 20 22 £l PTRPRLEE $27 [ g 2 PR RE 19 52 1) 145

R Y e 2 — i R BE b A T B 0 B e
TR DA AR T i R R A1 ) 2
SN S AR AS R S U T 0 N R
[F7) s 2R P IV i & — b TG 250 8 32 L 70 A, AT DA ] % 2 AL
MBI R AW 241 PLA R PR 2 A1 & 2950 1 4L
11 25 A8y 33 Tl FL IR 45 4) B 8% A7 Gt 10 0 il 2 2 3R T Y
VE P B8 I A TR v B AT DA 3 52 AR o B 45
2 1T P ARV ¥ e 5 7R 45 1R AR I S 0 T I R A AL
I 25 A8 v, B Lk Y A R AR L R AR BT AR
BT 2R & 15 B4 09 W 7 F BT DL e AR
TS a2 i T T

Ak, Z 4L PL MM EHE 2 T KPR A N E
k. Zhang %38 3 b4 SO 7 2% 0 R i 2 fL
PT R A ek Tl PR 7 56 L 2 B O S5 B i 1 i 3 A
KA AR SRy B K P B AR R RN 5200 O i A B R
[i]) 42 = 21 87 06, ele M Ji 25 AL AR it 22 B HH 28 v 1) £ il
PERFAE (0 B . Wang 25 898 T AR FLBR R
Z AL P MR Z0 b B 2500 F i i kg . R L2 AL
PT iRk 32 202 388 50 FA8 Ik R g 50 e i il o A 2k it
Y /INEE R AR . BRI A S AR AT T AS () R i T
N 2L PL &l bR B4 2 P R L 45 R W] BRI &
S0 VT 0 B AR ATS L 5 il A R T v o 4 A A v
6 B B A oF TR) ) S T N . AN O T
— 4 PLMORHPERE 18 2 2% 0 ik 1 SR 19k 0 i 35 78
WCPERF ST RIS T —E R . R AN B TR
Jn 5% i MoS, . Pb, PTFE X 58 i \IV. i 55 & & 4 R i3k
FLAEF PR RE M, 5258 R BN 5% /) PTFE J5 . & & #
BHOFE LR B F K, J8 7 7 %™ R BB 90 oK
AE A% 335 L Bt 238 0L IR 2 1T W B T 5 2 v M R i R
e AR FER . Zhao S5 BFFT T S EE W & A 4 K
FE i TV Sl R ik 2% R W BS HRAT O R IS R B
PRI AN =RIE: NS (I BUR/ NI IE S5 B A Rk - L1 B
RALG 2R TG IV e 356 1Ak iy 2R 488 TR A, 4R o TS PED
Zhu SR B IS Y 22 BE R 40 OK G 5 IR I T i 3
A 22 [] F 5 L T A B AR S A R b 3 T A R Y )
PERE.

R iE Z I Z 4L PL BRI 5 il BE T EE 2
FYEREBEAT T IRAWIIE AHA K Z L PLA R 2~ fE
ARIF 5 b o BRI R ] 4 B AR 20 25 R B 3 4 L2 %
MORFZEGYEREM M . A AR IE S SE BB T A
T T 20 2241 PT A RE & il P BE B8 458 28 50, L 11 568 )3
b oty 568 2 (49 S I £ 45 5 R o ol 9 2 R A S
SR X O T 94T T

1 LBHBEFIE

L1 {EHE

SCHG e A PTRL IRy dhy b 385 T BOR Jig WF 5 B
AR FE 508 YS-20, BUEEARIRE 260 C. %
58 AR be s Ll 4 2 L PLA BB R 0 N R £ 2O %
JEE R 4 it K2R ER 3 BT 1) R DY PR =K IE AR
BOFSER L IR 1 PR .

F1 EXEWiFITER
Table 1  Orthogonal experiment design table

No Density/ Sintering Holding Null
(g+cm %) temperature/ C  time/min value

1 1.1 320 60 1

2 1.1 335 90 2

3 1.1 350 120 3

4 0.9 320 90 3

5 0.9 335 120 1

6 0.9 350 60 2

7 0.7 320 120 2

8 0.7 335 60 3

9 0.7 350 90 1
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Fig.1 Schematic diagram of sample preparation
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Fig. 2 Pictures of the sample (a)disc-shaped samples; (b) rod-shaped samples
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Fig. 4 Oil performance test results (a)oil content;(h)oil retention
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Fig. 5 SEM micrographs of cross-section structure of rod like samples
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Table 2 Comprehensive score sheet
No Density/ﬁ Sintering a H'olding time/ Null value " W/ e m?) S
(g em %) temperature/ C min

1 1.1 320 60 1 0.097 86. 746 88.915
2 1.1 335 90 2 0.112 96. 595 77.998
3 1.1 350 120 3 0.109 108. 386 87.234
4 0.9 320 90 3 0.110 35.569 48. 869
5 0.9 335 120 1 0.123 46. 883 40. 832
6 0.9 350 60 2 0.110 60. 289 61.531
7 0.7 320 120 2 0. 144 10. 776 0

8 0.7 335 60 3 0.123 11. 829 22.878
9 0.7 350 90 1 0.115 18. 008 34.555
K, 84.716 45.928 57.775 54,767

K, 50.411 47.236 53. 807 46.510

K; 19. 144 61.107 42.689 52.994

R 65.571 15.179 15. 086 8. 258

Note:K; is the average value of the comprehensive score of each factor at the 7 level, and R is the worst.
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Table 3 Analysis of variance of comprehensive scores
Source df SS MS F P
Density/(g + cm™ %) 2 6454.0  3227.02 56.93 0.017
Sintering 2 424.5 212.25 3.74 0.211
temperature/ C
Holding time/min 2 367.0 183.48  3.24 0.236
Error 2 113.4 56.69
Total 8 7358.9

Note: df is the degree of freedom; SS is the sum of squares
deviation from mean; MS is the mean square; F is the level of significant

difference; P is the test level.
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