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KRR T A E A LA 45 B, HEHILFRS
BRBESHEN: 042%~0.50%C, 0.17%~0.37%Si,
0.50%~0.80%Mn, <0.25%Cr, <0.30%Ni, <0.20%Cu,
<0.035%S, <0.035%P.
1.2 MeEEgLE

X% XA HLD1001.5 REABNCE, RASEE
g, BAXBMUIhER 1kW, BHKK 1030nm. &
KRIESH A ThE (P) X 4000 W, XEHRZ (D)
% 3.0 mm, FHEHEE (V) X 3.0 mm/s. AICEHAREK
R EExS AL 45 MR AT S £ FRIEEHTBOES
BeabE, WALHNKE (B X 360mm, 3#RIE (L)
43504 4.0, 45. 50, 6.0, 7.0, 9.0 mm, XML
BE (V) 43% 17, 164 14, 12. N A 94, RBE
KEFEDHIT, AHHFARBAEAEAH. B 1R L
9.0 mm B BT RBHELFRREE.

1.3 BAWERRABLANR

HE&REXENENVRAFEHMARWERNR
B WL ENBETETE T, A 4%N %
ERERE M, XEEEREREERENRERE,
Mg b . FA Leica-S440i B HE (SEM) 4
HMBELERBAN EMAARBEENHRELR.
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Fig.1 Schematic diagram of laser melting treatments(in mm)
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Fig.2 Schematic diagram of abrasive wear sample cutting

FIH BHIMET HRERERENG IR EE BEA
BAUAT BN SR . B MR A BRIE, BN 240
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BESLHE /120 30 N. BiAR#E 3 4 410 r/min (R REfHE K F
WEFEEHR 287 m/min), MREH—FHEBELNITENR
70 mm, MR 100001, FHTFRAEFERITER BB
BEX 0.1 mg METFRFHRBHER. Bit#iT 51K, Bigh
W R 50 000 r. A RBHEZRNSHAE PR
TREREMHTHT.
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Fig.3 Macro morphology of surface of laser melting stripe
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Fig4 Micro morphology of surface of laser melting stripe
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Fig.5 Macrostructure of hardened layer by laser melting
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L2 18] AR RE o B, AT LUER R A A iy 248 ¢ L7
FRNM. BEIME 5 BAK: EREEX. LidE
K. KEEK,. AIHER. AEmEER. ZHEEXH
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Fig.6 Diagram of hardness of hardened layer within a period
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ArREBERNPHRERAMER. NPaTUEY, BEE
MR eSS AR A, A IRAEENRE R KZE LM,
B LRSS, Flms 1=5.0 mm &H 5 RRARE,
£ 10 000 r BT R EHI K0 84.9 mg, 3 50 000 r B8 fm
F 127.5 mg, V1Y% 10 000 r KRB MR KN 25.5 mg.
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BEw. ARREEA, £ L-9.0mm LFEMRE, K
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B 16T 9 mm.4 mm M 6 mm WAL HH RERREIER.
Bltn, 7E50000r B, & LA 4.0, 45, 6.0, 7.0, 8.0
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Fig.7 Diagram of mass loss with various laser scanning intervals

HALE (GREOCBERLTR) KR FEZE 10 000+ 20 000,
30 000. 40 000 F1 50 000 r B REUREH KRS H N
465.4. 1076.5. 1574.6. 2017.5 125194 mg. ZEAR
EREE, 2EAARENBRARRRKHEZEXNTEMH
FeARERAL TR AR, FEEERAIH (FE 10 000 r B, #FL
BRARNRBIREKN 4654 mg, BOLBGLERRED
RRAR KB ATR /K H% 3149 F1 32.9 mg, BES
HREEN L5 £ 14.1 15, S8KEHAEBERE, =&
ZEMEEHR—SY K. Flin, 7E50000« b, KO
HRFRER KR 2519.4 mg, BOLEELEEREPRE
R BB/ H% 409 § 70.8 mg, WENINEIF
#H0 6.1 7356 F%.
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Bl 8a 2 2 SOt 1 S AL B AR BE S R TH L 5 F9 SEM
BA, wEshH AR R AENERES. BRE
B, BEWSED BRATENEEREE D,
B FHEEAN 0.77 gm. TIHELERFE (B 9b) B
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Fig.8 SEM photograph of wear surface
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Influence of scanning interval on microstructure and abrasive wear
resistance of 45 Steel by laser melting

Sun Hao, Ling Gang*, Li Hongwen, Gao Xiaoli, Yao Guocai
(College of Engineering, China Agricultural University, Beiing 100083, China)

Abstract: A variety of the multi-stripe and equal-interval laser melting treatments on the surface of 45 Steel samples
were obtained using HLD1001.5 solid-state laser for studying the influence of scanning interval on the microstructure
and abrasive wear resistance of 45 Steel by laser melting. The microstructure and properties of the samples were studied
by SEM, Rockwell hardness tester and wear tester. The results showed that the hardened layer by laser melting was
composed of melted zone, phase transformation zone and heat affected zone. The hardened layer was a martensite
microstructure. The Rockwell hardness distribution was composed of left high value zone, left transitional zone, low
value zone, right transitional hardness zone and right high value zone. The hardness at high value zone and low value
zone was 58.1-59.6 HRC and 16 HRC respectively. Under the conditions of the experiment, the samples with the
treatment of 4.5 mm scanning interval featured the best abrasive wear resistance.

Key words: laser application, harding, hardness, scanning interval, wear resistance, 45 Steel
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