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Relation Between Molten Pool Infrared Radiation Signal and Welding Parameter During CO,
Laser Welding of TC4
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[ABSTRACT]
monitoring system are used to systematically study the

CCD camera and infrared radiation

influences of the heat input on the relative intensities of the
infrared radiation and the area of molten pool during laser
welding of TC4. The results show that the relative intensi-
ties of the signal can be obviously divided into three phas-
es for the whole weld seam: the starting state of welding,
the quasi-stable state, and the arc suppressing of welding.
When the laser power keeps constant with welding speed
decreasing, the area of molten pool increases, meanwhile
the relative intensity of infrared radiation signal increases.
Results indicate that there are the same varying rules exist-
ing between molten pool and relative intensities of infrared
radiation.Thereby, changes about the area of molten pool
can be monitored quite exactly, and the stability of welding
process can be monitored by using infrared radiation sig-
nal.
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Fig.1 Comparison between original infrared
radiation signal and weld seam

A3 3B B A IR AR B, IURT, LM GRS
S AR RPN O _FTF R s B AR
HERS LR, R IB I (DR AE R MR R h
ARACH SN, KPP SRS - T T2 R R AR A 0 (IR X e
ST C KRB B, IE I 5 50 5 PR 44
hn, SR P, )5 S g i N BT R A (R SR
JEE B N = 2 TSI, Rz B A a2 B s 1 1
28 TR T TR i, X N Y AR A L T TR SR R 4
BT B — A 5T R A BAIESE T3 — o T R B
FRUIRAE DB HI AR, 5 IS i BAE 2
AR
212 WEFERILIN G THIE

SR 1.0 m/min B, DU 7 TR 4R 21 19 21 41
ARG S ABRT SR B (DAL TR ) 5 RREE 7 B (KA AR ) (Y
AEICMZ, DL RO B R 6E R AR E 1 (b)) PR

[RIRE, 55 WS 1] 23 A P 7, BRIV Sl o R EL R 43 o
S B R S AR AR TE A F AR /DN I T TR R A%
)RR T RN B AR TR AN BT B 22501, T L B
O30 F2 2 b B PR S . AR R TR B, R
I3 3 ANHTBE: A DR IR Y B, R, 2D AR S
F S ARSI O BT —E i ;B R EMERAS
AR 5T BT RIRAE S R TARE M B B A A
A5 GO RFEWCIET B , (55 Z2 18 e NB I 2
SIE MG UL, AT C BB 5 LIRS RR N,
B BrBOIR AN e St BTV, ol WL R S5 5 AR X T 1E
TSGR 202 , A5 5 L 1 1R AR 1 3 A TR 49 i 2, A
HAS R AR T A —BOE I, AR SE R i A 1
TEXIERIR
22 RBESYSEMBHIILEHESHXIR

SCHR (5] BFFE R W, BOL B & S R 728/
B TR R — L 1kHz L EARR P Sh i A2, A HE
BRI, 75 B b DX A PR T, T SO TP Y
ko 2 IR A BE, BUSEAS BIGETH A2

H R IE AR A AR, 181 2 Ca~h) 2050 0 A
[F) KR FE LR RE B N, AE TR AR LD A EAR 5 54528 K3
Ca~h ) A HH R A TR SR AR AR A R A BT A
B 4 DI R 2R RE A 5 MERS S I LD AR S A X iR 2
AR R B 45t B TR AR A AH DG i 2 4545 16T 2~4 T LA
K, BEXFFELR R RO HE I, (B T R | S AR A 1Y
R IO AR5 IS

s
P [
oa{ | w5
ragir B -
E - = . s\
Y T h E e -
i Th & ® bbb mekoe TR & % o b o 1l ik 20 B 2o
HEE( B /mm LR B fmn
(a)J=27]/mm (b )J=32]/mm
- TS -
| e o
g =g
2 2 e
s 2000~ ,..,,__....-—4--r L = . e |
&5 ) R R e e TE TS % kb o e e oot o
FREEH E /mm 124 B /mm
(e )J=38]/mm (d )J=48]/mm
e
s e Bl
=R =
B =
= b &
= NPT S R LR
R L L]
HREEAE fmm FREE( ] /mm
(e )J=64]/mm (f)J=80J/mm
R— e e i
" o
= 1 =g M
ol L e EN
= . \ = \
B e = .

T : ——r o S ——
& % % o 1k 1 e W o T T B b % % ik i e b ok Fo ok
FEL o 1 ik { ;

MR E /mm FPEE(E /mm

( g )J=96)/mm ( h )J/=120J/mm

E2 AFEEELEEA E SRS SHEXEES BN B HE
ek
Fig.2 Distribution of relative intensities of infrared radiation signal
of front molten pool with weld position at different heat input
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Fig.3 Images of front molten pool at different heat input
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Fig.4 Relation among relative intensities of infrared radiation
signal of front molten pool, area of molten pool and heat input
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Fig.5 The distribution of the relative intensities of infrared radiation

signal of back molten pool with weld position at different heat input
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Fig.6 Images of back molten pool at different heat input
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Fig.7 Relation among relative intensities of the infrared radiation
signal of back molten pool,area of molten pool and heat input
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