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Improvement Performance of Rolling Ball Screw by Ultrasomc
Nano-Crystal Surface Modification (UNSM)
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Nano-crystal Surface Modification, UNSM)
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P. =Py + Poy, P: total contact load
Py : static load, Pgy : dynamic load (=Psin2xft)
Fig. 1 Mechanism of UNSM

Table 1 The effects of UNSM technology
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3) SCC (Stress Corrosion Cracking)
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Table2 Chemical composition of SCM420

C Si | Mn P S Ni Cr | Mo
018 | 015 | 060 090 | 015
N - 7] 003 | 003 | 0 | -
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023 | 035 | 090 S I L BT e

Table3 Mechanical properties of SCM420

Young's Tensils Elongation Reduction
modulus [MPa] | strength [MPa] [%] in area [%]
- 930 14 40

Table4 RCF test condition[3]
contact stress 4.6 [GPa]
rev 1,500 [rpm]
test method

Ball-on-Disk (3point contact)

Table5 Result of RCF test[3]

Samples Cycles to failure [cycle] Note
untreated 4,641,000 | Failure
UNSM treated 10,119,000 | Failure

Fig.2 Average cofficient of friction of SAE52100 steel
in dry, grease, and oil lubricated conditions
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Fig.3 Ball screw life test machine
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