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Laser Welding of 8 mm Thick Stainless Steel Plates

WANG Hai-lin, HUANG Wei-ling, ZHOU Zhuo-you, CAO Hong-bing
(State Key Laboratory of Laser Technology, HUST, Wuhan, Hubei 430074, China)

Abstract This paper describes the method and processing parameters of laser welding of 8 mm thick stainless steel
with high powcr Nd: YAG CW lascr. The experiments show good welding quality can be achieved although there is

gap and step between the two welding parts. The measurement result illustrates that the hardness of welding seam is

twice as that of basc material.

Key words laser technique; stainless steel; laser welding; deep penetration welding

1 50 &

H AR A G5 M AR 1007 ¥k 2 R R, R
TR R IR A 5 AR, 7 B2 AT 2R
2 mE 1PN R TR R R
18O BERE T MA TR RR, FET
PEASTE G R XK

v

1

Bl Z2RFE-ER

Fig. 1 Schematic diagram of multi-wclding
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Fig. 2 Joint arrangement of laser welding
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Fig. 3 Effcct of focal position on weld pencetration for
stainless steel

(P =4000 W, V =0.8 m/min, gap=0, step=20)
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(P =4000 W, defocus=—2 mm, gap=20, step=20)

K 5.6 mm, RA ARG Jm A ARGE T I 0, 4R
g% ERWCH 2 M, 8 mm B A G5 WA 4 58 2 4R
.

RIS R R AR . AR
PRRT KR 8 mm JEARAY BRI 0. 65 m/
min, f§f F &, b BRE NN 0. 55 m/min,

FAh AR R B R R X T A R
HARY L REBRELHARK 0N AR, X2

HAR WA EEL RSP ENSEREEEE T
= HUBE BT 5 ) AR A R A O IR D T AR
A R TR L.
3.4 RERAE

S 2 B, PR g R A A A7 A T R R B 22
FEWOETZ Ry 4000 WL B S T LARE T 2 mm
e EMET, HEEEE S T 0.6 m/min B, {74
BB, TR BRSBTS EH
ALt BE AL (R 1545 4 JB MR GE R AR I Y L SR 4%
A M BG  WARHEH AR 0. 45 m/min i, JREE R
FMEER 0.6 mm, HMER/EEEEERET N
0.50~0. 55 m/min,
3.2 HEEREEENZN

O AR 2 SR T AR T D TR B BB R K
7 DU IR 43 0 OB BB AR B R A, AN gk DA
WS, BRI R I 5346, TR A SR 22, 1)
Pt S 5 0 o 4 J L 5, IR OO V) B R 2 3 AR 4% |
TR T MR L AR SRR EE

ST MR 8 mm JEAGEANARES , I AE L
PRIEIFELE 0.3 mm MR B IE B T WA M, H
e AREE R A MR , HEEBE/NT 0. 2 mm,

SLH R WG PAR TR 2/ T 0.3 mm
B SRS RO 5 5 22 KT 0.3 mm B, 47
HH MR EZ R 0 B 0. 55 m/min [ H] 0.5 m/
min, 7 BEESMNERBEEN. HE AN
TLHEAWDRET 2 mm b, T4 A,BHRLT
HARTE— &, 101 6 Fr s s MM T L B (B 2)
RIET 2 mm B, TH BEKALTELBESE, M LHEA
R AL R ARSI

A
- -
P 6 TR BAR A ] A 7 ) B R oo 3 2 I SR B T R
Fig. 6 Welding scam with a gap and a stcp between
two welding parts
(P =4000W, V =0.5 m/min, defocus=—2 mm,
gap=0.3 mm, step=0.8 mm, N)



466 W

# Jt 30 &

3.3 RERARIMEXAEE

H T SO 7 I O B0 v A0 B AR o IR ST
BUG ARG RRERE Bm v TR . B 7 SR T RUAR
B2 LB RS WOL IR 8 mm JEAEF WA AY AR
B LU0 PR Y A B 0 A AR, FT DU L AR AR
RE R BERE Y 2 4%

450)
400 =y —&— upper
>
T 350 ", i middle
v
5 300
2 250
=,
150 ‘ :
0 1 2 3 4 5
Distance to center /mm
B 7 AR R
Fig. 7 Hardncss of the welding scam
+- A
4 45

LR D AR R R, 1 FOE
ARA4000W, SR L0, Sm/min, M 7E TR 1

T 2 mm ALEZ&AET R ER Nd: YAG EEHOLE
8 mm JEAGFRME W4T R, T H AR R R AR
AR BN ATRZERE:2) ROt R K
PR — N, B ST TAERE T 2 mm 4R
AR AR 5 3) AR AR U 7 45 5 [ 7 4
FEARFE M B K5 4) W LA A7 72 0.3 mm [&] B Al
0. 8 mm 5 B 22 If X R4 S BB A KRR

& & X #

1 Guang Zhengzhong.

[ M ]. Bcijing: DPress of
Measurement, 1998, 109~132 (in Chinese)

2 Wang Tao, Zheng Qiguang. Tao Xingzi e. af.. Study of

Manual for Laser DIrocessing

Paramcters Chinese

lascr welding of thick stecl plates [J]. Chinese J. Lasers
(P E# L), 1997, A24(2):179~184 (in Chinese)
3 B. Irving. What's the latest news on laser beam welding
and cutting [J]. Welding Journal. 1994, (2):31~35
4 R. Hflander. Solid-State lasers for Materials Processing
[M]. Berlin: Springer-Verlag Berlin Heidelberg, 2001,
1~5
William M. Stcen. Lascr Material Processing [ M.
London: Springer-Verlag London Limited, 1996, 108~
133

o1

e e N N Se e S S S S N e e e e e Se ae S S S W e e e e e e e S 2 e S S e e e 2 S S Se Se a2 e e e e

SFhfE P E EBREE R B F 7~ mER S (ILOPE 2003)

HT [ 55 e At R B 0 o T PR RO RO T AR B
27 EREXRE“ILOPE™) 2% E & 72140, & B AR
w7 B B BR %Ak 6 B By SR 4. 2003 4F 10 H 22~25 H,
SEILJE R E E PR EOL BOE R T R A E L E
L3 SRIRE

Ehas HEERASGREAEES . PEEYERT
Tk bp2r . o B B R E A A

APEM FEFOLR Tk Y& P RER L R
R WA RA

SEEM FELE . ERPESARM . R B .
FEERTLVEAXNR. EREFFHEHHA

Ra A% LRI A BOLER 5 0 O R
dh s AR BN BB LU E s A LA AR R
MR H

RBOIMERMNAIE
* 5 1 Al PR
B PR 7 i B 1 4 7= s
FRMEEAL GRAL 9 m?)  ¥6750 J6/9 m?  US $ 3600 Ji5/9 m?
FAOEH GERL 18 m?) Y 650 7&/m? US $ 350 J&./m?

HEpE (1) A6 A 15 BRI WA =2
5YUEMEE ., (2) A&t ILOPE2002,2001 F1 ILOPE2000
B4l LR A E SR FAT L & S R RN B R 52
5% EIE 2 (AT A,

BEAR

PREALEEEREAERAA-:

o OESNERE RE M

3% : (010)84600341,84600339,84600335
£ B (010)84600325,84600346

HL T HR 4 : fang @ ciec-exhibition, com,

le@ cicc-cxhibition. com
ESEE AR Tk 4

ik, B £ 4

B35 - (010)64362211-490

£ 5 :(010)64347322

LR 4 : COEMA@PUBLIC2. BTA. NET. CN
J& 2R Ak : www. ilope-cxpo. com
Http://ilope. cicc-exhibition. com



