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Tribological Properties of 45 Steel Surface with V—grooves

J1 Jing—hu, FU Yong-hong, HUA Xi-jun, FU Hao, KANG Zheng-yang
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu)

Abstract: V-grooves were produced on 45 steel with a Q switched solid—state Nd: YAG laser, then the tri-
bological behaviors were evaluated by a UMT -2 apparatus with pin—on—disk mode. The results show that the
regular V—-grooves can be produced on the steel surfaces by laser. The friction coefficient of steel surfaces can
be significantly reduced by the laser—induced V—grooves with oil lubrication. Laser textured specimens exhibit
a lower and stable friction coefficient compared with untextured specimens. The maximum friction coefficient
reduction of 64% can be feasible with textured specimens especially under high-speed and light —load condi-
tions. In the present experiment, the average friction coefficient decreases with increasing angle and side
length of V-grooves. Besides, the optimum values of transverse spacing and longitudinal spacing to minimize

the average friction coefficient were obtained.
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Fig. 1 Geometric parameters of the V-grooves
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Table 1  Features of the surface textured sample with V-

pattern grooves

Width Length Depth Spacing Spacing Angle

No- w,/pm [ /pm h,/pm s /pm s /pm 6,/
T, 40 300 10 360 100 60
T, 40 300 10 360 100 90
T 40 300 10 360 100 120
T, 40 300 10 360 100 150
T; 40 200 10 360 100 90
T 40 400 10 360 100 90
T; 40 300 10 160 100 90
Ts 40 300 10 260 100 90
T, 40 300 10 460 100 90
T 40 300 10 560 100 90
Ty 40 300 10 360 0 90
T 40 300 10 360 200 90
T 40 300 10 360 300 90
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(a) Two-dimensional plan

(b) Three-dimensional micrograph
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Fig. 2 OM morphologies of the textured surface
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Fig. 3

friction coefficient under different loads

Effects of the V —groove angle on the average

M ik m] LUFE % TR S 0 S 4y
JEE 5% DR R30I 5 A R 119 3 R T 2 4 Dk /) 3 15 B R
BT AL TR 5 10 0 BR AS  AL AA ly T 2 B
R A S I M 5 . Xk T UK TR OF- 4 R 4 T
ARt MR DN RN OB S N e SR L)
T E B 1) 3 38 T LR T 11 1 T D EE R O
ANBH S, B BT R 4 Y B e R AE
BATECR MR 00T o X F 2R N O R B
JETR VIR MR BT B B4 A Sl T T 9 A £
5557 o JEE 2 1) 3 THT W) S AL T S 0 R A L B



110 2 EH X W L E

2014 4F

kA TAD A B AR L S R . BE R R
A SRR T 11 ) T DB A5 SR AR T L A
R E BRI DL T+ SURG T F) F- 2 8 48 TR M0 1%
TRGMME ., X ERRF AR S EET.V
FE TR T 7 A1 A58 5 AL A 2l s 3 T AR T B T
T 9ok U 8 o i R A
2.2 MR ERE LR

425 T 10 N J 20 N #fif T BA AR V
T TR S0 4 F) PR T 5 oA 2K T FEE 4% DR 30 i
BERAE A £k . IR Al DU % T 43k i, 78
VIR MR 1) F At L AT 2 RO [ 9 26 0F R IR
400 o1y G4 TS A 2R i — e FL AT BRI AF
PR SRR ARG TR SR T L R T - 24 JEE 45
PR B KRS 08 /)N 5070 AP ik i DAF i A
T P AT 5 9 L P+ PR T ) B 4 DR R AR 1T 2
i SAUPIALIE ) FURNIbE PN AR

0.18
3 —=— Untextured surface
= 016 ——T.: 1 =200 pm
5 =T, 1 =300 pm
% 0.14 - —~v—T.: 1 =400 um
S o012}
=1
©
5 010}
&
S 0.08
o
Z 0.06F

0'040 0.05 0.10 0.15 0.20 0.25

Velocity, U/ (m-s™)
(a) 10N

0.18
\g —a— Untextured surface
= O0.16f ——T: 1 =200 pm
8 4= T,: 1 =300 pm
2 0.l4r —— T I, =400 pm
Q
S 0.12f
=]
S
3 0.10F
&
S 0.08F
o
o}
Z 0.06F

K 4 1 1 1 1
00 0 0.05 0.10 0.15 0.20 0.25
Velocity, U/ (m-s™)
(b)20 N

B4 AFZEATT VOB MU R 0 45 KRR 3
Fig. 4 Effects of the V—groove length on the average

friction coefficient under different loads
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Fig. 5 Effects of the transverse spacing on the average

friction coefficient under different loads
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Fig. 6 Effects of the longitudinal spacing on the average

friction coefficient under different loads
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