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Fig. 1 The experimental setup
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F5 7. NI 8y BilfE; 9 BRANER; 10 THHGEE A; 11 G4 B)
(1: Motor; 2: Belt wheel A; 3: Belt wheel B; 4. Gear box; 5: Torque sensor;
6: Spindle box; 7: Lower disk; 8: Upper disk; 9: Coupling; 10. Shift gear A;
11 Shift gear B)
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Fig. 2 The setup of the specimen and the position of the microphone
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Fig. 3 The friction noise sound pressure level spectra of 3 surfaces
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Fig. 4 Spectra of the sound pressure level and the vibration acceleration level in the frequency band of friction noise
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Fig. 7 Topographies of 3 worn surfaces
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1 40Cr JrtERE
Table 1  Material properties of 40Cr

' yield stress tensile stress fracture stress Poisson’ s ratio elastic modulus
t

see o, /MPa o, /MPa o, /MPa v E/GPa
40Cr 800 1030 1 600 0.33 199

TR N1 S A A I Ko a8 v 79 I8 589 1 18 8l T A g Jhc A A7 A 2 T 4 fh DX s ) i 8l ik
i R L ZRTAY X, Z 7 1) A LT E R R E0 X 75 1] B AR 12 sh 2@ B v, RV AT S2
X LR SIS SRR AR X IE ShEGHR I V TR AT

T A
V=0.001 - —+|D, =D, + —-D, |*n,, (2)
60 100
KX, DD, Al b R EAR A TR, A ST 20%.

S,Mises o/ MPa S,Mises o/ MPa
(avg:75%) (avg:75%)

875.2 920.5

8024 8442

729.6 767.8

656.8 = 6914

584.0 = 61571

5112 5387

ErAd %60

2928 309.6

220.0 o 2332

S ok

Lert 5. T2 4.114

(a)t =0s

S,Mises o/MPa S,Mises o/MPa
(avg:75%) (avg:75%)

1001 1040

1918.0 954.2

o o

6703 L 696.8

2141 i

e b

2575 267.9

174.9 { 1821

9232 i >x 96.30

9.755 T2 1051

(b)t=6x10"*s

S,Mises o/ MPa S,Mises o/ MPa
(avg:75%) (avg:75%)

920.4 1040

844.0 953.6

7673 867.2

it A

ik o

3853 335'.2

3089 3488

23235 262.4

156.0 K 176.0 {

DSt o T 958 0 =

(e)t=1x%x10735s
9 ZULRMEE Al LN J) 2 B (Bl Mises [ JJ B3 . MPa)
Fig. 9 Stress contours of textured surfaces in the contact process( Mises stress; MPa)
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Effects of Surface Topography on Friction Noise
Under Elastohydrodynamic Lubrication Condition

LI Zhi, CHEN Jian, SHEN Jin-long, LIU Xiao-jun
(School of Mechanical Engineering, Hefei University of Technology,
Hefei 230009, P.R.China)

Abstract ; The effects of surface topography on the friction noise were studied under the elasto-
hydrodynamic lubrication ( EHL) condition. 2 kinds of groove-textured surface topographies
were fabricated by laser texturing on the surface of the metal disc specimen. Friction noises and
friction characteristics of different surface topographies were tested on a modified JPM-1 2-disc
tribo-tester. The effects of different operating conditions and surface topographies on the fric-
tion noise under line contact EHL conditions were analyzed, and the results were verified with
the finite element analysis. The work shows that, variations of the load and the rotational speed
have significant effects on the line contact friction noise. Since the line contact pairs usually
work in a partial EHL condition, the friction noise characteristics are similar to those of dry
friction ; the surface with a larger friction coefficient will radiate stronger friction noise. Specific
topographies can improve the lubrication characteristics of the surface, and effectively reduce
the sound pressure level of the friction noise. The presence of groove textures can interrupt the
stress distribution of the contact area and weaken the impact by surface asperities, thereby re-
ducing the self-excited vibration. At the same time, the proper surface topography structure is
also helpful in the formation of lubricating oil film, hence lowering the friction noise as well as

the friction energy of the system.

Key words: EHL; line contact; surface topography; friction noise; friction force; finite ele-
ment analysis
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