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Table 1 Ph content in different PMPS oligomer

PMPS PMPS PMPS PMPS PMPS
Sample code 0(0) 5(0) 6(0) -B(0) -9(0)

Ph/Si ratio 0.00 0.30 0.45 0.60 0.81
1.2 ESEREEWMLE(SIN) BB &

# PMPS-0(0), PMPS-6(0), PMPS-9(0) & 5%
EY5 FMA =X BMA M B B & L8 F R 50450,
EARE Y EHRKBRAYISEMA—EREN
AIBN, PPDA, TEOS #l SnOc, ZE N, " T fii #
S5min, FTSCTFRME—EME. AREHEE K
W ERFARRENFFERESE T/ NER RS
M.

* 2002-08-06 WIRY ,2003-01-09 SRR EX ARAFESWHTE (X4 Y 59873014) ; =~ ARABEE A



410 ® 4 T

¥ i# 2003 4

1.3 MikAHZE

HENESFERFEA PE /v v DMA ~ Te
AN SITME M RGPS R x
HE =2 mmx 6 mm, 53 | Hz, R HER 1 K/min,
FHESHRA.

GPCMEHEXKKEYHN I FREA Agilent
1100 #7738 ik . ¥k 5% fF 30°C, W 1.00 mL/min.

BETHEME (AFM) £ A H & Seiko
Instrument [ F ) BB WE SIN S W HE
H.

THREKENEZBERESYNERESRER
KEENESYREBRE—ENEAP, F=E
BTHR 24 BREAERKRE K, HAFHKKEZ
E<0.05g, B EBIEK Y.

2 H£R5it
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FROGEREARLIIRBSE T AC HEBR, HAEZH
FRTAERE(DRXAHEY B WA A
DA AH. AH W LAERIT .

AH = RTy,® @,V/V, (2)
()R 3.8 Huggins-Flory fE I & ¥, 7] LLIA A
EHEANSEHM 680 A AR HEAHE
HEERAN RMAE BB AR. O, .0, 47 A4
a1 S 2 MEEBSBG Y, WS FEET R
RAEBR(BHER), VA SEE FE NEEH 56
BRI AH PIFTRR, M — B ILRER, A0 ATH
W F RN

AH = @, P, V(8,-8,)° (3)
(3AF 8,6, AERGYNBEESH, diz=XvT L
B A4HEESBEEIR, LB AT &8/,

HOBEBABERAE BESEETNESYA
EHMBAHASRBEETFRMRETREHS BN —
AEERE . FCRAELHHEARLRREHER
SIN 1 PMPS #l PEMA FI T MBEES B TR
#HirEwHE .

8= D F/V (4)
(O FREEE TP EREABEKRIINER,V
HEFRTE/RKER, UL LU AL EL
AAERTEREEESR, TRMEEN AR
M8 ket r MR E RN R N
EE 6 SXMEYI TR 2, APAT XM it
HERRREZ R 2 BB/, Bl w] L H X SR
WAERHIWT SIN AR ABEN T EEKE.

Table 2 Solubility parameter of the polymers

Polymer PEMA PBMA PMPS-0 PMPS-5 PMPS-6 PMPS-8 PMPS-9

8 9.2 9.0 7.3~76 - - - 9.0
& 9.0 8.8 7.7 8.0 8.2 8.3 -
& 9.15 8.9 - 7.9 8.15 8.6 -

* The value coming from Ref. [5];
® The calculated value:;
¢ The value coming from experiment

HERHBALIE L PMPS PERSEMR
M. EPMACHIEESREESE/ HEHBIET.
EHERSREPRERE NESEERARNE
FHOURT REBFESRZETNLER
PEMA/PMAc SIN R A S H AR K/NRF X
PEMA-PMPS-0 < PEMA-PMPS-6 < PEMA-PMPS-9 ~
PBMA-PMPS-6 .

2.2 #HE¥%5 PMPS/PMAc SIN MIzh & e
ik

— AR, SIN 5 ¥} i BHL 2 1 BE 3% B 4 &3 (]
HE#NERS" YRASTLREE, HH
BEHEEERNT4HB W BRI T8 M
EHEEEM BRSBTS EED.
EHI—1TB . SHRAGE-ERELEIAE,
AR B AE - R B R ER TS EH
R WR Y W 5 ) & A tEak 2 1% i, SIN
BUBLIR R A BR T BRI
BEX MR  H L in {7 ik SIN M BB B H 8 IF 6
HER, VMAREENEIERNGAGHEM
RHERERI A B R

SINMHIHEEHRERAS HEEREXR
E.B1, B2 B3I AALBARERXSEN
PMPS 5 PEMA # X B SIN M 3h & %l . 4
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SINER S HAER KK PMPSS(ER SR N
0.35)70 PEMA Byt , il &M EESY S
SHEERT, B 1 5% SIN ) and-T i
K,AFATR,7E -80CEAMMKET SIN Fr i i
B mERAE 4 -5 CHEEBARERTE
MERREBPIRAE HEZAERRTRE. SRE
ERPEE A RMAD PMPS-6 1 0.45 B, KB
ESH5 PEMAMBESREHEE/D . BmS
PEMA BRI EH B P — X &, B 2 & PMPS-¢/
PEMA SIN # G938 % # 8, K wnd HIEE 1
Foand H%, AR BARTHEGEBEGLE
B MBI EE, FHItE S PMPS-6/
PEMA MBI BEHTEMAERE . F AT tand-
THE TMELSNHS %, ZH 1T0CHREX
A and HHKF 0.3, R - MRESHHEREF
ER HERERTPERSRMEMME PMPSY
#0.81 Bf, 1 F PMPS-9 HIEES $ 5 PEMA i1
BESEEFEL EZHB/D HEHSERE.
i i & 14 SIN #1649 DMA PSP 3 frs .
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Fig. 1 The spectrum of dynamic mechanical analysis of PMPS-5/
PEMA SIN
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tand E K, 248 1.4, H¥E 105CH{3RT X
0.52.

¥ PMPS-5/PEMA, PMPS-6/PEMA, PMPS-9/
PEMA SIN $1 1 tans-T fh R B B FH — 5 R i) &
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TEAB AL UERESERH 0455, HERAE
ERTHEESBEREHEE, RS, X8
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Fig. 2 The spectrum of dynamic mechanical analysis of PMPS-6/
PEMA SIN
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Fig. 3 The spectrum of dynamic mechanical analysis of SIN with
PMPS-9/PEMA i
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Fig. 4 Tand T curves for the PMPS/PEMA SIN with the
varied phenyl group content
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BRE PMPS P EE S BN, BEEAE RS WD
MK« @BNE 5K PEMA H A M
msh  REERFEEAR XS TERBILTEALRE
HAL2EN IHFTEHANTELAEESET
PMPS (9 T, ZE ¥ 7 # F0 wand IS X" BT
XEHEE#E#HA A T{E# SIN o PMPS 1 PEMA
FMNEEMS I SHAE, Bt ENAEEENE N
ARMRATZER B4 AFENENESTES
BRESIIHMEERER? ZEH4FF PMPS R E
BEHOASHEHT BIHEESHERIAN
PBMA & i, PMPS-6/PBMA SIN, H # & 9 DMA B
WA 5 Ffs, h @ 5 8] )L, PMPS-6/PBMA SIN B9 3
BULBEHE T IEEREN -1 88, H
tand-T M1 28 5 B 3 BT 1 9 PMPS-9/PEMA SIN f4
tan 8-T BT R AL X ZE A L1 PBMA HL{R
PEMA 5 . I FEFERE A MRS, H
MYSEHEAKMOEEE, BHitd PMPS6 5
PBMA 4% SIN MMM A R X & & B 1 PMPS-9
5 PEMA i # SIN A3 47 55 [R1 3R .
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Fig. 5 The spectrum of dynamic mechanical analysis of PMPS-6/
PBMA SIN

SIN B RRWEE RGN F AR ERESER
(Loss modulus)-T g1 2k T R E B (LA) LR HEHFEN
F tand-T FTRBEB(TA)EEE® . X37ETH
ARIFERSTBOBHAKRS PMAc H& M SIN ¥
ff) TA, LA, tand, R HFE and HXTH T 0.3
HREXEMEL AE3ITUELHABHER
FHRRAS G TR HEFHMK SINER, 148
RYETR 2 19 PMPS-5/PEMA =3 # A ¥ 57 59 PMPS-
9/PEMA H1 PMPS-6/PBMA Ff & &L SIN £ B a9
EEBE T RE.

2.3 PMPS/PEMA SIN 9548
Bl 6 5 PMPS-6/PEMA SIN HERHIE T A B2

SAMIMHEBE. By HEEEHR. HP
PEMA #H 4> 2 & S Hl , PMPS-6 #H 4 8 2 40 B LA
4/ BT 4 f fE PEMA 2+ {H 75 PMPS-6 i
N FHH PEMA fF7E, JE LR G4 .

Table 3 The tand.TA and LA values of PMPS/PMAc SIN

Composing Temperature range TA 1A
Tand ...
of SIN and=0.3(C) (K) (GPa-K)
PMPS-O/PEMA 0.24 0 30 0.2
PMPS-6/PEMA 0.47 170 72 2.03
PMPS-P/PEMA 1.4 >80 70 1.9
PMPS-6/PEMA 1.27 66 62 1.7

LA is the area under the linear loss modulus-temperature curve ,and T4 is
the area under the linear loss factor-temperature curve, the former relating
to the concentration of funetional groups in the materials and the latter
directly being a measure o the magnititude of damping capability of
materials .

pm

Fig. 6 AFM imape of PMPS-6/PEMA SIN
with 4% TGDA

B 7 2 PMPS-9/PEMA SIN # ¥l &9 AFM &,
T AR R 4 2 8] 5948 B L PMPS-
6/PEMA SIN B H M MHEEHEA —EHNH
H, ANE AMF HERA B HLEHSNEE SN
MITUE S .

Fig. 7 AFM image of PMPS-9%/PEMA SIN

£ Bk, il of 8 1 B, PMPS/PMAc SIN &
HAaHmMmAEHE. TURANTHMARCHEE—EN
fEE A AL, Bk 84 R L JE # 68 9 PMPS/
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PEMA SIN #4294 53 18] o9 48 7 S 1f , 7 75 30 > 0.3 B9 55 8RR 5L V5 Bl BT, BROAE 65 M0 R B i 4
RIF PG tand (B K, B &5 # J0 TUME 2 4 5 T 2 SR, SIN B 6 B B0 M B 5% A MR B
HA MK HER,SIN NBEBALBEXTE BERKAGRRE,H s >0.3 WEEREERE.
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L T A

COMPATIBILITY AND DAMPING PROPERTIES OF PMPS/PMAc
SIMULTANEOUS INTERPENETRATING POLYMER NETWORKS

LI Qiang, HUANG Guangsu, JIANG Luxia
( Colleage of Polymer Science and Engineering , Sichuan University, Chengdu  610065)

Abstract An interpenetrating polymer networks is a polymeric alloy in which the thermodynamics characteristics of
the components comprised the SIN dominates miscibility between the components, microphase structures and
therefore the damping behaviors of the SIN materials. In this paper, based on polyphenylsiloxane ( PMPS) and
polymethacrylate (PMAc), a series of novel simultaneous full-interpenetrating polymer networks (SIN) materials
have been synthesized, and simultaneously the relationship between a compatibility of the components consisted of
the SIN and the damping properties of the SIN has been investigated from solubility parameters, DMA , and AMF etc .
The results show that the SIN materials derived from the components with better compatibility have the maximuin
damping value of tand,, = 1.4, the sample only appearing one glass temperature peak and showing dual phase
continue structures. On the contrast the sample has the widest effective damping function area whose range of
temperature with tand = 0.3 can arrive to 170°C, when the components of the SIN possesses a medium
compatibility, the materials displaying monophase continue structures. And moreover the SIN sample made by the
components with the worst compalibility split the loss peak inte two. Therefore, the damping characteristics of the
PMPS/PMAc SIN materials can be tailored through regulating the compatibility of the corresponding components .
Key words Polysiloxane, Polymethylacrylate, SIN, Compatibility, Damping property



