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ABSTRACT; To improve the interfacial adhesive strength between cellular matrix
and filler in rigid polyurethane foam, the surface of filler was treated with coupling
agent. Silane and titanate derivatives were used as coupling agents. The influence of
addition of surfactant to coupling agent on the adhesive strength was also examined. The
effect of surface treatment on the compressive properties of polyurethane foams were
discussed by. examining the combining equation of Fadawer & Beecher’s and Rusch’s
equations; the former equation could be applied to the matrix filled with discontinuous
platelet filler, the latter generally to the foams. In case of reinforced foam, by treating

the surface of platelet filler with coupling agents, both compressive modulus and
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compressive strength were found to be improved. Compressive property of foam the

filled with titanate treated mica was better than that of foam filled with silane treated

mica. It was found that the surfactant has an excellent effect on the compressive

properties, The cell structure was obviously destroyed when more than 20wt. % of

mica was loaded.
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Mica 2.7 2x10° —

Urethane 1.19 2% 10* 7,690
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Table J. Dimension of Mica-flakes
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Figure 1. The Compressive Modulus vs. Density of
Mica-Filled Polyurethane Foams,
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Figure 2. The Compressive Modulus vs. Density of
Polyurethane Foams Filled with Coupling
Agent Treated Mica.
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Figure 3. The Compressive Modulus vs. Density of
Polyurethane Foams Filled with Coupling
Agent Treated Mica.
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Figure 4. The Compressive Modulus vs. Density of
Polyurethan Foams Filled with Coupling
Agent Treated Mica.
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Figure 5. The Compressive Modulus vs. Density of
Polyurethane Foams Filled with Coupling
Agent Treated Mica.
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(a) mica 0% (X150) (b) mica 5% (X150)

Photo. 1. Electron Micrographs of Cell Structure of Polyurethane Foams. a) Unreinforced, b) Reinforced
with Mica.

(c) mica 10% (X150) (d) mica 152% (X150)
Photo. 2. Llectron Micrographs of Cell Structure of Polyurethane Foams Reinforced with Mica.
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Photo. 3. Electron Micrographs of Cell Structure
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Figure 6. The Compressive Strength vs. Density of
Mica-Filled Polyurethane Foams.
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Figure S, The Compressive Strength vs. Density of
Polyurethane Foams Filled with Coupling
Agent Treated Mica.
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Figure 9. The Compressive Strength vs. Density
of Polyurethane Foams Filled with Cou-
pling Agent Treated Mica.
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Polymer (Korea) Vol. 6, No. 3, June 1982



BRugcs
ab foame]l gle] A= FHAFfql mica-flake $iF
o] TH—tksl REzR3 B, BB = il
# flakefy 7<) BEE7 W matrix o flakef; T2
291218k spfike] w=FE flake-flakefi] #31ed 4
(lapping) %o 2 qlsle] HifEs} wleofxlv}t4(Photo
3.1).

Fig.7, Fig. 8, Fig. 9 @ Fig. 102 micas F[HE
B e Swty~20wty AT A KB
MEE Jepd Aoz HikFEd Ao viAs A R
titanate$ coupling agent® EI3l micas F
Her Ao A% 2 BRE vebhdE 2
Al micag FEHEA ?l A e Asuvie BE
7k Hol e micafgie] WinTFS L Aol
z4) YElydep, Titanate ;& coupling agentz
mIEE- mica® 20wty FIEAZ Afel 3z

392 ¢) BEpeE g x.g or] silane % coupling
agent® = 2|38l micad {#HHZ 7 $+= 5~12%

o mlE 2geh AFEE vdebil s At e

=

WA:?,LV(1+C056) ............... (3)
£ 5 o= @Rl REEEH O] T
b eE Wk A ek 974 Wak adie-

- S(L/V) FUALEEE
Fzifiiol] ] %] (specific free surface energy)olvt
HEEEN A= g vasr] $Ekd
contact angle meter2 & 7}-3 ¢ Fig. 11
45t ok, Titanate % coupling agent® [FH
S A9 A e AFFE dehiel AR A
Ao A% 2ne KEEBHRA AF E

sion worke] 3 T p&

301 2 s
a:

& Qk"\—o\o_

e o

Contact angl
)
2
((

15
20 %0 60 80 100
Time ( min)
Figure 11. Time Dependence of Relative Contact

angle of Coupling Agent Treated Mica.

=1 Al 67 A 3% 1982 69

¥ Polyurethane Foame] Ny HE(I) GiEM KEERHE D

T A4S HRMERS v mste A& dAda 9

& @+ 93

4. ¥ W

Micaz g FFE{ polyurethane foamse] J7%pY
PRl A EE MR e =
T OMEMRE BT A et e SHE
dsglel,

1. Jil— isocyanate® {ffHst 7%, micaZ g
o] 15wte Fiis 7 $h EERETEEEC 2l A
s} Eolon BRERELS micad ] Bnda
5 A zrAge)

2. MicaZ o] =& celle] #iE= 20wty o)
el A dA el s & ol oA BEHEFREC]
ek,

3. Mica®] FHEE®E Y g TSM>SSM
>SM>Me] JHo = velyton,  FER »:m“im
B A o25%, HEREES A4 32%°) KH
IR RS vhel of o

5 FASCEk

1. W.T. Kim, S.T. Noh, S.L. Lee and C.N.
Jung, Polymer (Korea), 6, 20 (1982).

2. W.T. Kim, S.T. Noh and W.Y. Jun, Pol-
ymer (Korea), 6, 45 (1982).

3. T.C. Cotgreave and J.B. Shortall, J. Mat-
er. Sci., 12, 708 (1977).

4. T.C. Cotgreave and J.B.Shortall,
Plast., 12, 240 (1977,

5 kHEH, FIAF vz A, 31, 35 (1979),

6. P. Barma and M.B. Rhodes, J. Appl.
Phys., 49, 4935 (1978).

7. G.E. Padawer and N. Beecher, Polyin. Eng.
Sci., 10, 185 (1970).

8. K.C. Rusch, J. Appl. Polym. Sci., 13, 2297
(1959).

9. K.C. Rusch, J. Appl.
1263(1970).

10. W.T. Kim, S.T. Noh and Y.C. Nho, Poly-

7. Cell.

Polym. Sci., 14,

1€9



