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Experiment on bolt tightening torque coefficient fluctuation of aeroengine

LI Xiaogiang', HAN Yujie', CHEN Feiyu', WANG Hui’*, ZHAO Bing’

(1. School of Mechanical Engineering and Automation,
Beihang University, Beijing 100191, China;
2. School of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Based on the surface roughness structure parameters and surface lubrication process
parameters, the differential conditions of surface assembly characteristics were set in combination with the
process characteristics of aeroengine bolts for several times. The experimental study was carried out based
on the TC4 single bolt tightening test system. Results showed that when torque control method was used,
the equivalent friction coefficient of tightening assembly decreased and was prone to stabilize with the
decrease of surface roughness and the increase of surface lubrication levels, thus improving the stability of
tightening torque coefficient. Sufficient lubrication of tightening friction surface with lower surface
roughness, sufficient lubrication of thread pair and use of high temperature graphite grease can effectively
reduce the fluctuation of tightening torque coefficient and improve the consistency of preload force of

aeroengine bolt set connection.
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Fig. 1 Schematic diagram of typical bolt connection structure

for aeroengine stator
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Fig. 2 Structure diagram of single bolt tightening specimen
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Fig. 3 Titanium plates with different surface roughnesses
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Fig. 4 Microstructure of titanium plate with different

surface roughnesses
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Table 1 Performance index of tightening tool system

of Atlas Copco
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Table 3 Surface roughness setting of tightening friction

surface of titanium plate
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Table 4 Experimental conditions for the effect of surface

roughness on K of tightening friction surface
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Fig. 7 F-M curves under different surface roughnesses
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Fig. 8 Fluctuation curves of K under different

surface roughnesses
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Table 5 Test setting for the influence of surface lubrication
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Table 7 Test setting for the influence of lubricant type on K
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Table 6 Experimental conditions for the influence of

surface lubrication level on K
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Table 8 Experimental conditions for the influence of

lubricant type on K
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Fig. 17 F-M curves under different lubricants
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