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Experimental Study of Ultrasonic Vibration-Assisted Drilling on 4J29 Alloy
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[ABSTRACT] Due to the 4J29 Kovar alloy’s similar character of difficulty to be cut with austenitic stainless steel, the
quality of holes obtained by traditional drilling is poor. In order to study the factors affecting the quality of 4J29 Kovar
alloy drilling and improve the quality of drilling, traditional drilling and ultrasonic vibration-assisted drilling experiments
of 4J29 alloy under different processing parameters were carried out, and the drilling axial force, hole diameter error and
hole wall roughness were measured. It is found that under different processing parameters (cutting speed v=0.314-0.942m/
s, feed speed /=10-30mm/min), ultrasonic vibration-assisted drilling can reduce the drilling axial force by about 18.45%,
with an average decrease of 35.37N. Ultrasonic vibration-assisted drilling can improve drilling accuracy, and the average
hole diameter error is reduced about 17.9um, with a decrease by 31.5%. Ultrasonic vibration-assisted drilling can improve
surface quality. For the arithmetic mean deviation R, of contour, ultrasonic vibration-assisted drilling reduces the average
surface quality by about 28.4%, which is 0.4862um, and the average maximum contour height R, is decreased by 20.0%
(about 2.4940um). The experiments have shown that ultrasonic vibration-assisted drilling of 4J29 Kovar alloy has more
advantages than traditional drilling, and can contribute to higher quality drilling holes.
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Fig.1 Composition of ultrasound vibration-assisted drilling system
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Table 1 Composition of 4J29 alloy material %
C Mn Si P S Cu Cr Mo Ni Co Fe
0.03 0.50 0.30 0.02 0.02 0.20 0.20 0.20 28.50~29.50 16.80~17.80 i

R2 4965 EHERESE
Table 2 4J29 alloy performance parameters

P p/ (grem™) FPERE E/GPa T HV 5
7.85 138 186.3

iR o/MPa

JE MR EE o/MPa LKA a/C
427 276 525
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Table 3 Test processing parameters

s PIHIHEE / (mes™) PR/ (mmer') | A

1 0.314 20 0
2 0.471 20 0
3 0.628 20 0
4 0.785 20 0
5 0.942 20 0
6 0.314 20 1
7 0.471 20 1
E2 @A R TR ? 0628 20 !
Fig.2 Sketch map of ultrasonic vibration-assisted drilling system 10 0785 20 1
11 0.942 20 1
12 0.628 10 0
13 0.628 15 0
14 0.628 25 0
15 0.628 30 0
16 0.628 10 1
G 17 0.628 15 1
[{ﬁ:" 18 0.628 25 1
B3 BAIRESEHILI " 0.628 % :
Fig.3 Experimental instrument for ultrasonic vibration-assisted drilling AR SERET —giH o ARSI R 1 ARSI
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