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Friction and Wear Characteristics and Mechanism Analysis of
Load and Nano MoS, Additive on Circular Hammerhead-Bar

ZHANG Lijun*, HAN Lin, ZHANG Dexiao, LI Zenghui, ZHANG Junwei,
JIN Yongshan, WANG Hanxiang

(College of Electromechanical Engineering, China University of Petroleum, Shandong Qingdao 266580, China)
Abstract: Aiming at solving the wear problem of the arc-shaped contact surface between the circular hammerhead and
the bar in precision blanking, the tribological performance of GCrl5 steel block-45 steel column tribo-pair was
dertermined on a WTM-2E controllable atmosphere micro-friction and wear tester, under lubrication of oils containing
nano-MoS, additive (mass fraction of 0%, 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.7%), focusing on the friction and wear
results under different loads. The worn surface of GCrl15 steel was observed by scanning electron microscopy and
analyzed by energy dispersive spectrometer. The possible mechanisms of lubrication and self-repair were discussed. The
results show that increasing the applied load increased the contact stress, friction coefficient and wear. The wear regime
varied from mild abrasive wear to adhesive wear. Friction coefficient and wear first decreased and then increased as the
mass fraction of MoS, additive increased. Oil with the mass fraction of MoS, additive of 0.1% to 0.3% provided good
lubrication. By comparing the noise, vibration speed and temperature rise of the tribo-pair, oil with 0.1% nano-MoS,
additive showed the best tribological performance.

Key words: precision cropping; circular hammerhead-bar friction pair; nano MoS, additive; antifriction and antiwear;
load
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(a) Cropping die diagram

(b) Circular hammerhead and bar material relationship diagram

Fig. 1 Working principle diagram of cutting die
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Fig. 2 Effect of severe wear on bars and common bearings
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Fig. 6 Effects of load on friction coefficient and wear under different working conditions
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Fig. 8 Anti-friction and anti-wear mechanism of nanometer molybdenum disulfide particles
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Table 1 Determination of the chemical composition of worn surface under different working conditions

Worn surface w(Mo)/% w(S)/% w(Cr)/% w(C)/% w(Fe)/%
Base oil 0 0.01 1.34 12.63 Balance
Nano MoS, 0.2 0.03 1.32 13.26 Balance
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Fig. 10 Friction coefficient and wear under different loads
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