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Application Effect of SiO,-based Laser Quenching Absorption-enhancing Coating

LI Gang, ZHANG Ming , LIU Yun-ting, ZHANG Jing-bo

(College of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

ABSTRACT : Objective To improve the absorption efficiency of laser in the laser surface quenching. Methods Normalized 65Mn
steel was treated by cross flow CO, laser processing machine, the surface of which was brushed with pure SiO, aggregate (1%)
w(Si0,)w(Al,0;)=11:3(2%) and a purchased coating (3") , respectively. The temperature of sample as well as the depth and
width of the surface modification layer was measured before and after quenching to characterize the microstructure, wear resistance
and corrosion resistance of the surface modification layer. Results The hardened zone was composed of acicular martensite and a
small amount of residual austenite, while the transition region was composed of semi-martensite and pearlite and ferrite. 1%, 2*
coating samples showed large temperature changes, At=22.9 °C. The modified layer of 1* coating sample had the largest hardness
reaching 1171.5 HV, and its corrosion resistance was the best, with the current density of self-corrosion being 112.2 wA/em’.
The depth and width of 2* coating sample were both the biggest, reaching up to 1. 139 mm and 7.2 mm, respectively, and its wear

resistance was the best, with a wear rate of 2. 108 mg/mm’. Conclusions SiO, could be used as the aggregate of laser quenching
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absorption-enhancing coating, performance characterization, besides, the effect of laser absorption could be improved by mixing

AL O, in SiO,.

KEY WORDS:: laser technique; absorption-enhancing coating; SiO, aggregate; modified layer; temperature change; structure;

performance
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Tab.1 Chemical composition of absorbing coating

Coaling Weight percent/%

number Si0, Al O, ke Jigz i+ CeO,
1* 69.31 0 14.85 9.90 5.94
2* 54.46 14.85 14.85 9.90 5.94

3* Commercially available of a certain type coating
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Fig. 1 Laser quenching temperature variation of the three coating

samples
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Fig. 2 Macroscopic of hardened layer; a) macroscopic of hardened layer,

b) microstructure of hardening area, c¢) microstructure of transition area
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Tab.2 The depth and width of the modified layers

Modified layer Modified layer

Coating number

depth /mm width /mm
1* 1.118 7.1
27 1.139 7.2
3* 1.032 6.6

2.3 HEEE

P 3 S TR AN R 2 70 B9 1R BOE e KO B BT =
TR ARE B2 A i 2, AT LU B2 e e

1200+ N
Iy Aa

— 1000F Al/ Ax‘~.7tu /0\ .- A

E x:}:/:k -\ B v .Ab/

7 800f VIV

E

"E [

£ 600F Ly ./ 3
4001+ e 3t e
200

0 200 400 600 800 1000 1200 1400

Distance from the surface / pm

K3 JZREERE A 2

Fig. 3 Microhardness distribution with layer thickness
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Fig. 4 Wear rate of the modified layer samples
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Fig. 5 Tafel curves of samples
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Tab. 3 Corrosion electrochemical data of samples in 5%

NaCl solution

Coating number E(I=0)/mV Joon/ (mA-cm™)
1" -623.157 112.2
2 -633.049 124.9
3 -604.076 145.6

15 4 R R T R AR, 1 U T Rl 2 TR
FE 2 URFAN AR SR A, 37 TR R SO 2 TR I ok P i A
o X ATRESE T 3FURFHOCRAIEAR , RO L
ACPEJRT, SR/ I PR RE 22, 27 TR AR Y
e, OGN R T B , i M AN 2k
JEFRRUE A, IR YR 27 PR 0] LU 10 JE e P Y8 e
TR U B A

pms

J

X OB R I

3 Fig

1) BOEE KR ALK AU IR D A+ 0
BR AR B G AR s 1 U X Ry 2 I PR AR + BRI + 2k 1k L
(USSE SIS /YL

2) WV 2 IR KR AR R R, O 22,9
C, 2"WRFNErE 2 MR s # f K, 439 R 1.139,7. 2
mm, VRN E R e, o 1171, SHV , HARAZ A
A DX J7 0 i g FEAAR (4 2.8 A5, 2% U F ik 1k 2 14 T
BEPESAE BB H 2. 108 mg/mm” 5 1* 4R 57 SR )= 1
i bk B foe A, L L R 112.2 pA/em’

3) Si0, AT LA A O T K 3G IR R Y B
BE I FMAGE =AY AL O, 2332 B v 76O 1 i i



- 62 - F om B AR 2015 410 A
S nology,2008,32(6) :624—627.
- (97 ThUb, T, i, 4. FMERA N N8O I HOR AL
(1] FEEF, S8, B 5Ot KBTI ]]. % ML T]. ALK, 2008,36(9) :13—15.
HH A 2014 ,43(5) . 109—117. MA Hong-wei, WANG Yong, HAN Bin, et al. Experimental
WANG Yu-ling, HUI Ying-long, YAO Cui-cui. Research Study of Influence of Surface Condition on Laser Enhance-
Progress of Gear Laser Quenching[ J]. Surface Technology, ment of N80 Tubing[ J]. China Petroleum Machinery,2008,
2014,43(5) :109—117. 36(9) :13—15.
(2] IR, R BB 45 MMORM AR Ak e A glpF (101 PRORAE. WA P S AR LTS MROR 2 42 T b 2R
Gy WO T R S [ 3. 1 O, 2003, 23 R AT T i O ,2002,29(11) :1023—1026.
(5) :271—276. CHEN Qing-hua. Selection of Absorption Films and Its Ap-
ZHANG Guang-jun, WU Xiao-hui, XING Qi. The Study of plication in Infrared Laser Treatments of Metallic Materials
the Gradient Structure of 45 Steel by Laser Transformation [J]. Chinese Journal of Lasers,2002,29 (11):1023—
Hardening —The Influence of Laser Scanning Speed [ J]. 1026.
Applied Laser,2003,23(5) :271—276. [11] SA¥EAE B 0, RIHE , &5, B fh A0 R M v BHE TR BT I
(3] Hedvfl XUHLJETT %5, 45" R T MO S U T O BE G PRI XS LA [T]. 52 I8 AL, 199,24 (4)
JEE S AT ARBTSE[T]. R ,2014,43 (4) . 86— 37—38.
91. HU Qian-wu,LYU Wei-wen, LIU Shun-hong, et al. Compa-
HUA Xi-jun,LIU Kai,ZHOU Wan,et al. Research of Anti- rision of Phosphorizing and Colloidal Coating Used for Cy-
friction and Wear Resistance Composite Technology by La- linder Laser Quenching [ J]. Heat Treatment of Metals,
ser-texturing and Quenching on 45" Steel Surface[ J]. Sur- 1999,24(4) :37—38.
face Technology,2014 ,43 (4) ;86—91. [12] EEZE GrEEoT, 3EMK, %, 89-1 Yk E Bt AL B
[4] PELLIZZARI M,DE FLORA M G. Influence of Laser Harde- BRI T]. 4B AL B, 2002(7) :32—34.
ning on the Tribological Properties of Forged Steel for Hot GUO Yu-jun, YU Zhao-yuan, HE Chun-lin, et al. Applica-
Rolls[ J]. Wear,2011,271(9) :2402—2411. tions of 89-1 Paint in Laser Heat Treatment[ J | . Heat Treat-
(5] 2RI, e X, 45, WOCHE N LS SR IE ment of Metals,2002(7) :32—34.
LU BPEREDSE[ T]. RIEHEAR 2010,39(4) :15—17. [13] FEZE H T B, %, MR A R 2 89-
LI Gang,HOU Jun-ying,LIU Li,et al. Study on Microstruc- LIRBHOBETE[T]. BOGEAR 2002,26(4) :252—254.
ture and Properties of the Ni-based Amorphous Composite GUO Yu-jun, LIU Chang-sheng, HE Chun-lin, et al. 89-1
Coating Prepared by Laser Cladding[ J]. Surface Technolo- Coating for Laser Surface Hardening[ J ]. Laser Technology,
2y,2010,39(4) :15—17. 2002,26(4) :252—254.
(6] Whafe. BORFRmECHR AR R M. dst ey [14] 300 SBRA SR, BT CO, BOtHALBIR
bt B 2012 0 12—21. BHOBFFE[T] . BOEH AR ,1999 ,23(6) :364—367.
YAO Jian-hua. Laser Surface Modification Technology and YUAN Bin, GONG Zhi-ben,SHEN Shu-po, et al. Study on a
Application[ M]. Beijing: National Defense Industry Press, New Kind of Coating for CO, Laser Heat Treatment[ ] ]. La-
2012:12—21. ser Technology,1999,23(6) :364—367.
(7] W#1, 5. BULERS 30CMuSi #OER b pona (151 SR I SR SR T RO MO TR FHRC R AT
URRE B S [ 1] SRIEHIAR ,2009,38(4) :16—17. ZARAELT]. R T ,2009,39(6) :6—9.
HAN Li, JIANG Wei. Effect of Pretreatment on Microstruc- MA Hong-wei, WANG Yong, HAN Bin, et al. Manufacture
ture and Microhardness of 30CrMnSi Treatment Layer by and Process Optimization of Commercial Laser Absorbing
Laser Quenching [ J]. Surface Technology,2009,38 (4): Coatings[ J]. Paint & Coatings Industry,2009,39(6) :6—
16—17. 9.
(8] BRH, JKREHT, bR AE %5, bR HORLRE R ok [16] XUAOHE. HUAREMIEEA M. bt b Ui 2 = B i it

FEMRIBIFEL ] WOLHAR ,2008,32(6) :624—627.
CHEN Jun,ZHANG Qun-li, YAO Jian-hua, et al. Influence
of Surface Roughness on Laser Absorptivity[ J]. Laser Tech-

#1,1987.128—139.
LIU Yong-hui. Electrochemical Measurement Technology
[ M]. Beijing : Beihang University Press,1987;128—139.



