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High -strength Steel Large—diameter Internal Thread Strengthening by

Ultrasonic Burnishing Technology

LI Rui-feng, ZHANG De-yuan, CHENG Ming-long
(School of Mechanical Engineering and Automation, Beijing University of Aeronautics and Astronautics, Bei-

jing 100191)

Abstract: In order to improve the surface quality of high—strength steel internal thread, enhance the fatigue
life and reliability of the thread, the ultrasonic burnishing technology is used to strengthen high-strength steel
large —diameter internal thread. The microscopic surface topography, roughness, hardness, residual stress and
fatigue life of the thread are detected and compared before and after ultrasonic burnishing by using optical mi-
croscope, surface 10pography measurement instrument, micro hardness tester, stress tester and fatigue ma-
chine. The results show that the residual defects on the thread surface can basically be eliminated after ultra-
sonic burnishing. The surface roughness using ultrasonic burnishing is reduced by 50% , traditional burnishing
reduces by 30%. Ultrasonic burnishing enhanced surface hardness by 17% , traditional burnishing improved
by 14%. Ultrasonic burnishing enhanced residual stress by 60%, traditional burnishing improved by 50%.
The fatigue life of the large diameter internal thread after ultrasonic burnishing improves about 5 times than
that of before. In summary, the ultrasonic burnishing technology has a good effect to improve surface quality

of high—strength steel large—diameter internal thread.
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Table 1  Chemical composition of 30CrMnSiNi2A (w/ %)
Element Mn Si C Cr Mo S \% Ni Fe
Content 1.08 1.08 0.32 1.11 0.16 0.002 0.09 1.63 Bal.
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Fig. 1 Size of the internal thread workpiece
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Fig. 2 Sketch map of the internal threads strengthening

by ultrasonic burnishing
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Fig. 3 Experimental schematic on the internal threads

strengthening by ultrasonic burnishing
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Fig.4 Measurement of hardness distribution
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Fig. 5 Surface morphologies of the thread
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Fig. 6 Morphologies of the thread root
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Table 2 Roughness comparison of the thread under dif-

ferent treatment(Sa/nm)
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Table 3 Residual stress of the thread under different

treatment ( MPa)

Without burnishing Burnishing Ultrosonic burnishing
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Table 5 Fatigue life of the internal thread before and af-

ter ultrasonic burnishing

Groups No. Fatigue life N /10"
1 3.1
Without
2 2.7
burinshing
3 7.0
4 12.9
Ultrosonic
5 40.0
burnishing
6 16.0
3 & it
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