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Beam Optimum System for Laser Heat Treatment
Abstract

Wang Yunshan Wang Juanjuan Zhu Fudong
(Laser Processing Center. Tianjin Polytechnic University, Tianjin 300160, China)

performance. Rectangle facula or wide-band facula are applied widely.
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It is great that the influence of laser beam intensity distribution and its shape on laser hardened layer

distribution can not always generate uniform hardened layer. At present, using general laser heat treatment beam

optimum equipment, the distribution shape of laser hardened layer was crescent. Based on the analysis of research on

But laser beam of uniform intensity
beam optimum system for laser heat treatment in the world. two different methods on laser beam optimum are
present in order to improve distribution uniformity of hardened layer. Laser scanning ring facula and linear facula are
analyzed in the new methods. The mathematic models of laser beam optimum are built and their temperature field
distributions are simulated. The distribution uniformity of the hardened layer is improved.
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Fig.1 Influence of crosswise heat conduction on

distribution uniformity of hardened case
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Fig. 4 Temperature field of ring facula

T/C

& /mm

K5 IO BER B 3 43 A I
Fig.5 Section chart of ring faculal’s temperature field
AR (40 30 DL IO RO I ke e 378 5 1) 3R A 4
il AE 457 B0 A5 B BREO6 BE R IR B 3 o0 A, 457
WY BB N c=577.78 J/(kg « Crsp=
7860 kg/m’ ;0=1. 03X 107" m*/s, HBL m =100, %}
B TR R o= 80% . MWOR B p =
1300 W HIE# r=2 mm. 102 =80., 4

WA f=200 Hz I JFERRLR T 2=0. 4 mm ALY
JEPERI IR T o A W 4 B . 5 &5 AR N
IIAE oz ML AR b f) — AR A i ]

WFFE A B M EME G BE B AR HE BRI . Ja] A 4
AR LU O PG BEARAIG . T BRI SL BEA
FAE R 2 AR 0 AR AN I & 3 B X R ARG
PR BEAT 22 1h1 A A B S A R i LR A 4k
BN TR AR TE L T8 A PR SR e RER] RLISEBE.
3.2 KRAMBEGHFHEIURAEBESZN®

POLI 58 6 BE e — Pl 1 22 17 (R 55 e e 11
AT 2 P OB BE W 1 SI R LOE B X L 22 S B
142 P BE 5 4 5 EE v (8] R A ZOEBE. R IR IE BB
A TS B SR AR A B H Y E A AT Gl
WA EA R R BN — AR L. HIw A iR
R IR PEAL g P A5 R I3 A 13RI D6 BE L SR )i 1
Ao TR 2R AR SO B ) AR R B A AR B AT BB

HARAS e S BT AR PR 14 I PRl L L
— MO R . S — B E 2 % R EOLR
AN AT EH S T A 88 B A D — > B TR X A6
FHEAT 15 2] — BB % 2 o) HOR R A 547

lens one lens two

cylindrical
mirror

output mouth
of laser

&6 ZRIE a1 s A

Fig. 6 Scanning principle of linear facula



114 Emi%E. WOt HOGHR L R 5 1733

H PR IE GO, B — 457 0 A T 2R AR S 5 6 3 0B
T IR A B A AT T B Y AR AT B — ) R
PHRC ) 30 258 3 KB B BE . S i R R A
SRR X B AR 4G — A A Y R AR
el HR ZE LU E 6 R .

LICHTEAN Y TH voy F1H0 F A IRTECBE 1] «
WEE KA, E I o fARFRAEE, v #HARFR N
BB 2, =rcos2ri/m),y, =0 A (1) K it 15 3]
1 o=, I 2 HHIE S 5B

n—1 m—1

- 2pu Ly /m)
L. = kZ:; ; {Cp[llaﬂl()(n—k—i/m)]s'/z <
 [a—rcosQ@nri/m) " + y* + 2
exp{ dato (n—k —1i/m) }}

(5)
AR (5) 30 BEBIZR B CBELE 457 0 11 FiT 1 I %
BoyAii . B m = 200, BRI O G W R =
80% . MOt IHR p=2000 W, i 1% r=14
mm, F 5 A E n =20, TR =200 Hz B, 7EHF
FHRT T ==0. 6 mm 40 BOGBE I 5 43 i fn 2]
7R . T8 RS AR R T w0z A8 4R LY
TR

0
'2‘/1111;1 2.5

5.0 24

B 7 I SGREE 0 A K
Fig. 7 Temperature field of linear facula
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