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Development of three directional cutting force experimental device

YI Lili, WANG Sibao, CHEN Guocong
(State Key Laboratory of Mechanical Transmission ,» Chongqing University, Chongqing 400044, P. R. China)

Abstract: Measurement of three directional cutting force has important guiding significance to the
understanding of mechanical manufacturing, metal cutting theory and machine tool design. As the main
disadvantages of experimental devices for cutting force measurement in existing markets are their high
cost, complex assembly and single-function, a new three directional cutting force experimental device is
developed in this study which measures the micro-distortion of strain gauge caused by the desired cutting
force. By elaborately arranging the strain gauge, the measured micro-distortion will be transformed into
voltage or current signals. By three direction electrical calibration and mechanical calibration, the response
coefficients between a directional output of the three directional force sensor and the directional load is
determined, thus forming a stable measuring system for cutting force test, and the micro-distortion
measured by proposed device and desired cutting force will be obtained. The developed cutting force
experimental software can be used for single-factor cutting force experiments, orthogonal cutting force
experiments, and free cutting force study. This device now has found wide application in many universities
at home,
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Fig. 1 Block diagram of experimental principle
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Fig. 3 Patch Scheme of three directional force sensor

22 ZmillAhEEERE

=) I g A% R i B R AE A R AR b 22 5 IR T 2 2B/ TT BRI BT T BUBRET R il '8 4 JE(M12X50)
T AURET, X 4 M0 T AVERETIE G 4 A A He B 0 I ) % 8 s R SR AE R St AR b, 0 g A% JRe s TOUAR N 22 4
JEZE T A R AR, T 4 O = i 5 s e e st
23 Z@EMAOERESERKE

A A AR S N S ) E A T DA A T 1 B 25 A A AR T e AL R o Can 1 5
D) o B A 1] D g A g R A T ] AT 2 TR] 4 e 7 2R B8R T A X 3 A A ] i S TR] ) S e R B
DT 388 Ao 3135 54 315 I 1 ] 52 W0 17 345 52 B 9 = 1] ) o A T s 8 3k 35k W RS o I 1 = 1l U ) A% IR L A g
T B — A F 2 R 2R 8 HEA T U0 H ) SE

ol oMol el 17

S

B4 =mmillheaaisE Bl 5 #HKEDLE
Fig. 4 Installation of three directional force sensor Fig. 5 Mechanical calibration process
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Fig. 6 System architecture diagram of the software
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Fig. 7 Primary function module diagram of the software
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Fig. 8 Mechanical calibration interface
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Fig. 9 Single factor experimental interface
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Fig. 10 Orthogonal experimental interface
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