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ABSTRACT: Adhesion strength in the immisicible polystyrene/poly(methyl methacrylate)
(PS/PMMA) interfaces treated with PS-5»PMMA diblock copolymer was measured as a
function of processing conditions by butt Joint tests. Welding temperature is not an important
factor to control the adhesion strength because F lory-Huggins interaction parameter for this
system has low temperature dependency. It was verified that there is a critical pressure to
promote adhesion strength. As diblocks were segregated to each side, the adhesion strength
increased rapidly due to the formation entanglements of diblock copolymer with each bulk
polymer. Some cohesive failure of PS on the PMMA side was found by the fracture surface
analysis of PS and PMMA.
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Figure 1. Effect of molecular weight of PS-5-PMMA
diblock copolymer on the adhesion strength of PS/
PMMA interfaces. (a) without copolymer, (b) with co-
polymer having M, = 5.0x10% and (c) with copoly-
mer having M, =150x 10*
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Figure 2. SEM micrographs of fracture surface of PS/
PMMA interfaces. Welding conditions : 130 C-5 MPa-
5 min. (a) PS side and (b) PMMA side.
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Figure 3. SEM micrographs of fracture surface of PS/
PMMA interfaces having PS-5PMMA diblock copoly-
mer (M,,=15x10%). Welding - conditions. : 130 -
5 MPa-5 min. (a) PS side and (b) PMMA side.
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Figure 4. Effect of pressure on the adhesion strength
of PS/PMMA interfaces. Contact time and tempera-
ture are 10 min, 110 C, respectively.
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Figure 5. The change of adhesion strength of PS/
PMMA interface by the amount of PS-5-PMMA
diblock copolymer(M, =5x10%). Contact time, pres-
sure and temperature are 10min, 5MPa 110 T,

respectively.
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Figure 6. Effect of solvent residue of PS-5-PMMA
diblock  copolymer (M, =15.0x10% solution on
adhesion strength of PS/PMMA interface at (a) 110 C
and (b) 100 . Contact pressure is 5 MPa.
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Figure 7. Effect of solvent residue of PS-5-PMMA
diblock copolymer (M,,=5.0 10*) solution on adhesion
strength of PS/PMMA interface at (a) 110 °C and (b)
100 C. Contact pressure is 5 MPa.
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