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Abstract

A series of polyimide adhesives end-capped with phenylethynyl groups were synthesized. The effects of

molecular structures , molecular weights and curing conditions on the thermal stabilities and adhesion properties of pol-

ymers were investigated. The results indicated that the polyimide adhesives exhibited good thermal stabilities and ex-

cellent adhesive properties at elevated temperature, giving the lap shear sirength for stainless steel over 10 MPa at

316°C and as high as 3 MPa at 400°C.
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Fig. 1  Synthesis of phenylethynyl terminted imide oligomers
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Fig.2  Absolute viscosity as funetion of storage time for

imide oligomer solution
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Tab.1 Thermal properties of polyimide adhesives

R HEIFE T,/C G /C G /C tand /°C T,/°C 75/ T /C W.ooy/ %
PI-1 5000 329 305 313 337 533 507 542 61
PI-2 5000 305 292 304 323 555 530 565 64
PI-3 5000 311 280 286 310 556 522 561 63
PI-3’ 2500 315 284 288 320 553 518 559 65
PI-3” 1500 334 300 309 346 561 535 581 68
Pl -4 5000 291 277 286 307 562 516 554 61
PI-5 5000 278 270 277 295 537 528 565 62
PI-6 5000 - 247 253 278 545 533 573 64
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Fig.4 Lap shear strength of polyimide adhesives tested

at room temperature
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Tab.2 Lap shear strength of polyimide adhesives tested

at different temperatures MPa
§rv=d 25%C 280°C 316C 350°C 400°C
PI-1 6.7 5.5 5.0 1.5 0.3
PI-2 13.7 10.4 7.0 1.4 0.5
PI-3 12.5 13.0 10.0 3.1 0.8
PI-4 16.3 13.0 5.5 - 1.4
PI-5 16.9 13.9 5.9 2.9 1.5
PI-6 23.3 8.2 2.3 1.7 1.0
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Tab.3 Effects of molecular weight and curing temperature

on the adhesives properties of polyimide adhesives

1 By PIBRFE / MPa
Evad

A 25C  280°C 316C  350°C 400C
PI-3 13.0 13.0 10.1 3.1 0.8
PI-3°  350°C/2h 15.2 152 11.2 3.7 1.6
PI-3" 8.9 104 89 66 3.0
PI-4* 320C€/2h 17.6 10.8 2.5 1.1 0.5
PI-4 350°C/2h 18,6 13.0 55 3.1 1.6
PI-4"  380C,2h 13.7 152 12,6 6.5 2.6
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