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Abstract An attempt is made to research how does the laser processing parameters impact the width of melted
zone in the high carbon alloy steel Crl2 surface using Nb:YAG laser as a heat generating source.The
microstructure and chemical composition distribution of Crl2 steel after laser— remelting are observed and
analyzed by using optical microscopy, scanning electron microscopy(SEM)and energy spectrometer(EDS).
Different widths of melted zone, which are processed by different laser processing parameters, are measured.
Hardnesses of laser melted zone are also investigated. The results show that Crl2 steel gets three layers
structures, including the melting zone, heat affected zone and the matrix. The microstructure of melted zone has
very fine equiaxial crystal and columnar crystal, which eliminats the impurity phase, and the alloying elements
are evenly distributed after laser— remelting process. The microhardness of heat affected zone is improved
significantly, and the width of melted zone changes along with laser parameters variation and defocusing
distance has the most effect on the width of melted zone.

Key words laser technique; laser-remelting; Cr12 steel; microstructure; microhardness

OCIS codes 160.1245; 350.3390; 350.3850

1 5 &

Ve VEREEAE TARIS, i T80 AT RE B A2 T B0 T B, B85 1 A 3 0 7R A2 AR R B & it ) I B 4%
03, H AR BOY A W R R0 I8 55 R B R B LA B IR AR I A o E TR L A A 3 O A L RN L
PR A0S SR R T2 4 Al i AR R R 2 55 42K o BT AR 2 R TR L 58 0 #3800 LV B 9 1 3R AS e K

W75 B #3: 2014-03-14; W E & 2 s B #3: 2014-04-14; M4 H AR B #5: 2014-08-19
ESTHE: BEARFHIESE (51275468) T VLA SRR 34 (LY12E05015) | )% i 8 R EE 4L ¥ B35 H (2011B1007)
PEH B LR (1988—), I W5 4F | B\ F T Rg RO U5 AR R AL 2 T A IS
E-mail: hualiang88519@163.com
S 18 v Ak IR(1974—), 5 W R SORE , T2 A AR L R TE R R AR U AR SR AL R A A b R ) 1k B SR R ik
FAR ST AHESE . E-mail: jqlinit@163.com Gl 15 B & A)

091602-1



51, 091602(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

A9 22 5 8 At A ) 2 T A T 2 10 AR SR 2 s B LA P P BE A 7 i A K O — R R D7k WS AR T
DO I B Ak P i 2 v B AR A0 T B P SRR T el T A R AR A B ORE I A AR A AR SO Cr124)
I FERT G2 F O PR A 35 B R A AR T N T HR 0O 5 Al B OT AR A B A B AR R A3 B D
T SBR[ SR AL ol i 1E S I R 25 16 2 RO 5 1 B 0 A BE R A R T, O O 3 T 55 1 Y HE
J IO P R PR R A S A A —E I BR R T

2 BN E SR
2.1 KB R AR E

LR 0 A L 2N 3R L7 Ak BRI S 960 CHfA A 200 C Il 2k 2 h, LT #0150 mmx
20 mmx6 mm ) # FORBURE , R W ATIT B L JCK LB UE TR 5 BT [ P WF300 B2 Ik il YAG 30 &% 19
=R BEETAR G LT R B B . HOG AR SRR £ 2 R R ORI R B AR K E 4T H
VB EEAE RSB (R 2 7R ) 3 3 FF R EF D P OCAT E MU E E 2 0.5 mm/s .,

F 1 Cri2 @A sy (B it 70 50,%)
Table 1 Chemical composition of Crl2 steels (mass fraction, %)

C Si Mn Cr P S
2.00 ~ 2.30 <0.40 <0.40 11.50 ~ 13.00 =<0.030 =0.030

£2 WO TS

Table 2 Laser processing parameters

Electrical current/A Frequency /Hz Defocusing distance /mm Pulse width /ms
100,120,140.160 5.7.9.10 -3.0.3.5 5.7.9.11
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Table 3 Laser processing parameters and data analysis

No. E /A F /Hz D /mm P /ms Width /um
1 100 5 -3 5 1192.6
2 100 7 0 7 1056.3
3 100 9 3 9 990.9
4 100 10 5 11 1240.6
5 120 5 0 9 1076.5
6 120 7 -3 11 1417.6
7 120 9 5 5 1116.3
8 120 10 3 7 1259.8
9 140 5 3 11 1076.6
10 140 7 5 9 1353.7
11 140 9 -3 7 1540.9
12 140 10 0 5 1078.1
13 160 5 5 7 1022.9
14 160 7 3 5 1203.5
15 160 9 0 11 1440.6
16 160 10 3 9 1529.3
Mean value 1 1120.1 1092.15 1420.10 1147.62
Mean value 2 1217.5 1257.77 1162.87 1219.97
Mean value 3 1262.3 1272.17 1132.70 1237.60
Mean value 4 1299.0 1276.95 1183.37 1293.85
Range 178.9 184.80 287.40 146.22
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Fig.1 Trends of unit body width changes along with the laser parameters alteration. (a) Electrical current; (b) frequency;
(c) defocusing distance; (d) pulse width
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Fig.2 Microstructure of Crl2 steel. (a) The matrix; (b) heat affected zone; (c) the melting zone
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Fig.4 Energy dispersive X—ray spectrometer analysis of
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Fig.3 Scanning direction
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Fig.56 Microhardness test points
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Fig.6 Microhardness distribution along depth direction. (a) X axis; (b) Y axis
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