5415 2R 6 A
2020 4F 11 A

Mmoot
Journal of Applied Optics

Vol. 41 No. 6
Nov. 2020

X E 455 :1002-2082 (2020) 06-1222-08

Rif 88 T IR 2R i AR Y 3L SR AR R U ik

RIAM, & L ERBRE,ZFTF
(1 LA ZS AL R K2 AL R 5o h T2 BT, JLIT 1001915 2. A6 BTK 5t MR H AR BF 5T BF, AL 3T 100095;
3. R R R IR AR AR B, WETE BN 310018)

B EBRETHAALKKEDNT20umEEZEREAOREREMNE S 5, ZBLBEHERE
R0l um 89 ) B2 BT XA ER BTN, LXK BEELS G OLEDESEFER
B, #ETFTRES SO EHEMESHARRER, B3 = AMEHET XTI ER
R, A F RO EA, RREMNEFTELSRARBEELFEHENE T EMIL Y
PERIT 30%, SBARERAZEFHBR D THV, FHEREWA: X2REMN S HFETAT ER
REBR S SRR T,

k4299, R AEAGEE ERE,MNE

i [E 4 22 : TN247; TB938.2 XHERFRETE: A DOI: 10.5768/JA0202041.0603001

Confocal measurement for surface area of hardness indentation

ZHANG Kailin', SHI Wei’, CHENG Yinbao®’, WANG Zhongyu'
(1. School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China;
2. Changcheng Institute of Metrology and Measurement, Beijing 100095, China; 3. College of Metrology and
Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: A confocal measurement method for hardness indentation surface area with diagonal length less than
20 um was proposed. The indentation of samples was scanned and measured by laser scanning confocal
microscope at an interval of 0.1 pum. The three dimensional data of indentation were obtained by the enveloped
fitting of all data sets. The method of rotating plane was combined with the feature of normal vector to extract
the indentation accurately. The surface area of the indentation was obtained by the triangular mesh construction
algorithm, and the hardness value of the sample was calculated. Compared with the traditional imaging optical
microscope method, the resolution of confocal measurement method was improved by 30%, and the
uncertainty of synthetic standard decreases by 1 HV on average. The results show that the confocal method can
measure the indentation surface area with high accuracy and high stability.
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Fig. 1 Principle of laser scanning confocal microscope
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Fig.2 Schematic diagram of vickers hardness measurement
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Fig.3 Vickers hardness tester (force loading system and

optical imaging microscope)
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Fig. 5 Three-dimensional appearance of indentation
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Fig. 6 Indentation section figure
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Fig. 7 Indentation edge extraction by rotating section
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Fig. 8 Schematic diagram of pressure head pressing sample
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Fig. 9 Indentation triangle meshing
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Table 1 Hardness value obtained by experiment

0 G
g g (LK SRR M
8 - T {E/HYV
1 200 258.7 7733 738.1
2 200 257.9 775.7 742.3
3 200 259.5 770.9 727.9
4 200 262.0 763.5 754.1
5 200 261.1 766.1 729.8
6 100 127.6 783.7 744.7
7 100 129.9 770.0 749.4
8 100 126.9 787.6 765.9
9 100 129.4 773.0 748.2
10 100 130.2 769.1 740.4
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Fig. 10 Hardness value measured at 200 gf
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Table 2 Summary of standard uncertainty synthesized by

indentation measurement system
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