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Abstract: Friction modifier (FM) has broad application prospects in the field of the control of wheel/rail interface adhesion behavior,
however, the studies on the recovery process are rarely carried out. The wheel-rail adhesion recovery test under the conditions of
water, glycerol and FM is carried out on the MJP-30A wheel-rail rolling-sliding wear and contact fatigue test machine. The recovery
curves of the adhesion coefficient as the function of the number of cycles under different quantities of liquid are obtained. The
recovery time and lubrication state are studied under three liquid conditions. The results show that the wheel-rail adhesion curves of
recovery process under different liquid conditions are quite different. Compared with the dry condition, the water, glycerin solution
and FM conditions could result in a significant decrease in the adhesion coefficient. Under the conditions of water and glycerin
solution, the adhesion coefficient was declined twice, and then gradually increased to a stable level. The recovery time gradually
increased subsequently to a stable level with the increase in the quantity of FM. With the excess of FM, the lubrication state of the
recovery process experienced the elastohydrodynamic lubrication, mixed lubrication, boundary lubrication, and the dry condition at

last. When the addition amount was 200 pL, the initial adhesion coefficient was reduced to less than 0.1 and the limit of FM addition
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was 200 pL. With the increase in cycle revolutions, the rheological index of FM gradually and the pressure carried by FM gradually

were decreased, and the pressure carried by asperity was gradually increased. The load carried by asperity was increased from 1% to

46% with the rheological index decreasing from 1 to 0.75. The research reveals the wheel/rail adhesion recovery mechanism under the

action of water-based FM, which provides and accumulates reference basis for its practical field application.

Keywords: wheel/rail adhesion; friction modifier; lubricate state; recovery process
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Table 1 Details for the adhesion recovery test

Procedure Liquid Viscosity / (Pa « S) Addition amount / pL.

1 Water 0.001 50, 100, 200, 500, 1 000
Glycerin 0.02 10, 50, 100, 200
solution

3 M 0.6 10, 20, 50, 100, 200, 500, 1 000
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Fig. 3 Recovery curves with different amounts of water

Bl 4 N = REE AN RN T 00 N R AEE
RBKE ML . B S AL K TR E AL,
{EFCHRNA R AU/ IME D, BEAh, BB/ ME
BRI RN o IR T 85 T 50 L I,
BRI R B FRILS, R BRI B Bl
ZEY N AR Y T ER A Y Vi

0.5&
10 uL

0.4H

0.3+

0.2

Adhesion coefficient

0.1+

c
1000 1500

0 1I5 3'0 4I5 ‘ 560

Number of cycles

K4 ANIRITA =K O N & R R R A T 52 ith 2%
Fig. 4 Recovery curves with different amounts of

glycerin solution

22 FM IRTRIFERE ik

Bl 5 o8 FM T80 F ARG sk, nTLUE H,
TIN50 pL i, R RECPOERDN 2 B/IME,
RIGIARH N2 T, B/MEKT 0.1, IiAE
KFESET 200 uL i, FiEREEE 01 LU, W]
WHR RN SRR H AT, e
flke ST AL T Pk A MRS, V2 T FML Y
PRI 7R . Bl FM TG, 15 ) 800 728 DA A TR
T RS R R, T ™ A T 1) PR e TR e
KT FM BB TS U R 5, e Es
H Z AR T S T RO, Y I A A
B 7P R T 2 A g VAR SR AR S R 7R A . UG

TN FM I, Bl N S 188 05 7 4 e e ™ A ik
IR o Loy, B R ORI

TG & FM T80 R RS i ik fe o) 7y
HEANBE 5). BB a MR B, i i
INFIE RS E TR ) B R AT IR
M BCRR LI TR, R R R e P — A
TFR R a5 1), 15 () FM 7R3 — Wy B D 1)
THHE. BB b TR A — R AR AR o =R
B, MRS FM RORFERR S, TR TR A R
A, SO BT BRSO A TR B A, Y i A
PR RNEO AR T ) H, %8 B IR B T B
a, ULHXPTBL FM (R AR B Bt a 2218 . BBt ¢
AR A — PR 7 P A AR ) BT AR R AR B AR
B, B FM mB o, AR A FEE ) 26y i
o AN L UV (AN IE 2 (B 3% (5L I N8

0.6

Adhesion coefficient
=}
(98]

1 1 1
12 16 2000 4000

Number of cycles

K5 A EM AR FRBEAE KL 2

Fig. 5 Recovery curves with different amounts of FM
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