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(57) Abstract: A nanometer depth of cut high-speed single-point
scratching test apparatus and a test method therefor. The test
apparatus comprises a workbench (2), an air-floated turntable
(3), a specimen fixture (4), a specimen (5), a Z-direction feed-
er apparatus (12), a nano-movement platform (10), a force sen-
sor (8), and a scratching tool (6). The specimen (5) is provid-
ed at a position to be scratched with a length- and height-con-
trollable micro-protruding structure (14). The test apparatus and
the test method therefor improve from pm/s to m/s in terms of
scratching speed, faithfully restore the processing speed of abra-
sive grains in an ultra-precise grinding process, accurately col-
lect in a high-speed scratching condition scratching force sig-
nals of different nanometer depth of cut conditions, provide clear
scratching force-scratching depth correlations, and, by forming
the micro-protruding structure (14) on the surface of the speci-
men (5), prevent a diamond needle from leaving a long scratch
on the surface of an entire wafer, provide rich test data in a short
scratch, greatly increase the content of valid information per unit
of scratch length, facilitate subsequent scratch analysis and fea-
ture recognition of a residual scratch, and ensure the integrity of
the scratching tool (6).
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