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Influence of different light absorbing coating on property of laser surface texturing

HUA Xijjun, DING Jilin, ZHANG Peiyun, HAO Jingwen, SUN Jianguo, FU Yonghong
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to improve machining efficiency and the surface quality of laser surface texturing for metal surface, the
W-71s type spray gun was used to spray black paint, water glass, yellow material, zinc phosphate and graphite on the surface of
GCrl5 bearing steels respectively. Then, the samples were processed by Nd: YAG laser. Finally, the morphology of material was
measured by 3-D morphology analyzer. The experimental results show that compared with uncoated specimens, the removing
volume and slag volume around the dimple of specimen surface coated with water glass and yellow material increase and decrease
respectively. The removing volume of the sample coated with yellow material increases by 29. 4% and the slag volume of
specimen surface coated with water glass decreases by 64.9% . Compared with single coating, some composite coating has better
laser surface texturing performance. The composite coating with water glass and yellow material has great laser surface texturing
performance. Compared with uncoated specimens, the removing volume increases by 47. 1% , the slag volume decreases by
43.2% . The result is very instructive to improve the machining efficiency and surface quality of laser surface texturing.
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1.1

Fig. 1 Test sample of craft

Fig.2 Physical map of different surface
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Fig.3 Laser texturing equipment

Fig.4 Ay of dimple morphology
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Table 1~ Parameters of dimple morphology

1.3

. inner diameter outer diameter height depth dimple volume slag volume

number coating type D,/pm D,/ pm h/pm H/pm V710 mm®  V,/10 S mm®
C0 none 79 114 0.70 7.0 1.73 0.37
C-1 black paint 67 100 0.40 6 0.83 0.17
C-2 water glass 86 110 0.36 6.0 1.75 0.13
C3 yellow material 87 110 0.60 7.4 2.22 0.21
C4 zinc phosphate 77.5 108 0.4 5.8 1.38 0.18
C-5 graphite 56 102.5 0.4 5.9 0.74 0.23
C-6 water glass + zinc phosphate 86 110 0.5 5.7 1.66 0.18
C-7 water glass + black paint 85.5 118.1 1 6.8 1.97 0.52
C-8 yellow material + water glass 88.3 108.2 0.7 8 2.48 0.21
Cc9 yellow material + black paint 79 108.6 0.2 6.8 1.68 0.09
C-10 yellow material + zinc phosphate 84.5 117 0.8 6.8 1.92 0.41
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Fig.5 Measurement parameter of dimple morphology
TR R h BEATI S S5 R AN S o O 1 T
HBRAEREXRHEOEIN T B R , wRE M A R RO
1 HRBUTE AN V) = w(3HD,” +4H) /24, 3R 1
Z AL B R 19O A0 FEAS B, DR o R oRE
RO E D R KRGS AR N V, = wh (D, - D)/
4o M MIGTARBURIG AR BT T GET, 4 2R A3k
1 7R,

2 XWERSHH

2.1 B—REHERARMERESN

B U2 R M0 et B (A BRI M 50 100 G VAR
A 6 B, MBS 7 s . MG
WIZ,C-1,C4 Il C-5 IR JZ KA 402 MY IL G B AR
AVN 1 A iy R LR LS AR DN 0 A Vv
SRR B ORI TR 4 52 21 H
Fio H C-5 U2 (1 88) Z Tl BRI 0 (A BUE i it
B/ - 58. 8% , FIH1 ML G ki R AR A0 B Bk
H37.8% , HHER—RZMIL, C-5 WRIZ AL R
G TRCR B IR, I T e e 2. XN A
SBAPRH OISO AR G i , R R SR OO AR
AR IR R AN B B 2R AR BB, S B J2 Bbe
A& L B A L T RO I AR R e/ TG 45
BT i C-5 TR)Z 2™ H BRI TR TR I, RAH
55 1 WOLHS I TR

FHHETCIR)Z , C-2 U2 R T pl Bk M1 e AR AR i 1
5.9% , MBI Gt AR D T 64. 9% 5 C-3 IR)Z 3R
T PR T ST ARG I T 29. 4%, U1370 300 25 425 T AR Rk
DT 43.2% o X FEW] C2 1 C3 PRIZAURIE R = 1
FOLIN AR, M H 22 2038 70t TR BUE
RN C-2OKHEHE) 5 R EE G TERELS, ufe %
i, C-3 ok RAATR R e BE, Br DL S HOERE =
IR AU JZ B SO e Ao R, ZEIR R =
PRl DLW 2 A i R i) R B RE R, (A5 B R R SR B
(LSIADAEET A KR RN R NN EIRER LN AY PN
PAMIT o () A M % IR Bk = AN AT A 1 4 i A
T B AR A B R, 38 T L REL S O R i A
TR R L A SR T Y HE AR, A RO
R LB RMTL AR C-2 3RJZ, C3 IR )2 AT DU 473

29 4

ldimple volume
tslag volume

~
T

percentage of volume/%

4
~58.8
c-4  C-5

c-1 C2 C3
coating

Fig. 6 The change of volume percentage of micro-dimple coated with single

material
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Fig.7 Morphology of micro-dimple coated with single material
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Fig.8 The change of volume percentage of micro-dimple coated with com-

posite material
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Fig. 9 Morphology of micro-dimple coated with composite material
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