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AMARIN CHANPARIYAVATEVONG : STUDY OF SURFACE
ROUGHNESS AND TOOL WEAR IN TURNING OF GFRP UNDER
CRYOGENIC COOLING. THESIS ADVISOR : ASST. PROF.

WANWANUT BOONGSOOD, Ph.D., 75 PP.
CRYOGENIC/TOOL WEAR/GFRP/MACHINING

Nowadays, glass fiber reinforced plastics (GFRP), composite material consisted
of the matrix of polymer and glass fiber, play a vital role in many industries. However,
GFRP parts are classified as a difficult material to machine because it causes rapid tool
wear and poor finished surface after machining. Therefore, this research studies the
surface roughness of GFRP after machining and tool wear of coated carbide inserts
(TiCN/AI20s) in straight turning GFRP affected by different cutting parameters under
cryogenic cooling by liquid nitrogen and no cooling. The result indicates that cutting
speed and feed rate affect tool wear and surface roughness of GFRP. Cryogenic cooling
coupled with 1,800 rpm cutting speed and feed rate of 0.13 mm/rev indicates the tool
wear of 331.5020 um and surface roughness of 5.7713 pm, comparing to no colling
tool wear of 400.8600 um and surface roughness 5.8058 um. Vice versa, cutting speed
of 885 rpm and feed rate of 0.07 mm/rev coupled with no cooling illustrates tool wear
of 67.5390 um and surface roughness of 3.2891 pm, while for cryogenic cooling, the
tool wears at 90.7840 um and surface roughness at 3.9526 um. In conclusion, cutting
speed of 1,800 rpm and feed rate of 0.13 mm/rev under cryogenic cooling can reduce

tool wear and surface roughness of GFRP.
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