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ABSTRACT : In this work, the engine oil resistant evaluation and breakdown analysis of room temperature
vulcanizing silicone adhesives were performed through the surface properties, thermal stabilities, adhesive
strength, and morphology measurements. As a result, the permeation of engine oil into adhesive specimens
was carried out from surface to center in the specimens. And the oil content in the adhesive specimens
was increased and the Si-O-Si bond of the adhesives was decomposed with increasing the aging time.
The TGA results indicated that the thermal degradation was mainly occurred at under and surfaces of
the specimens. The tensile strength, elongation, and adhesive strength of the adhesives were significantly
decreased after the engine oil resistant tests, which could be attributed to the initial lose of adhesive
properties resulting from the engine oil absorption and thermal aging. And the failure mode of the adhesive
specimens was changed from cohesive failure to interfacial failure.

Keywords : room temperature vulcanizing, silicone, adhesives, engine oil resistance, surface
properties.
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Figure 1. Typical geometry of specimens used in lap
shear tests.
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Figure 3. FT-IR spectra of adhesives: (a) after 1000 h
aging, and (b) as a function of aging time.
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Figure 4. TGA thermograms of adhesive specimens after
1000 h aging.

Table 1. Thermal Stability Factors of Adhesive Speci-
mens

Temperature ('C) of characteristic Char
L weight loss ratio at
Position gh 800°C

5%  10% 20% 30% 40% 50% (wit%)
Total 239 263 295 352 484 617 343
Surface 229 251 277 298 416 619 328
Under 224 246 275 323 470 3597 332
Center 237 263 306 459 517 629 354
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Figure 5. TGA thermograms of specimens according to
aging time: (a) SL specimens, and (b) AL specimens,
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Table 2. Thermal Stability Factors of Steel Specimens

. Temperature (C) of characteristic Char
Aging weight loss ratio at
time (h) 800°C
5% 10% 20% 30% 40% 50% (wi%)

Origin 436 491 562 602 626 655 31.8

100 262 432 535 585 612 634 293

300 254 408 521 585 617 638 296

700 239 272 417 469 518 564 297

1000 244 275 411 459 500 587 307

Table 3. Thermal Stability Factors of Aluminum
Specimens

. Temperature (‘C} of characteristic Char
Aging weight loss ratio at
time (h) — 800
5% 10% 20% 30% 40% 50% (wi%h)

Origin 436 491 562 602 626 655 318
100 262 434 537 588 614 634 293
300 249 402 508 563 597 629 293
700 241 271 417 517 582 520 276

1000 236 266 410 457 501 587 304
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Figure 6. Tensile strength and elongation of adhesive
specimens as a function of aging time.
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Figure 7. Adhesion strength of specimens as a function
of aging time.
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aging.
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Figure 10. SEM photographs of lap shear specimens according to aging time.
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