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Abstract
Theoretical models of temperature fields for carrying gas/powder two phase flow from coaxial nozzle have been

There is physical processing of laser energy absorption and attenuation in coaxial powder flow.

presented from Beer-Lambert law. Based on the models, the calculated simulation of temperature field in powder flow
has been achieved. The influences of laser cladding parameters, such as laser power, powder mass flow rate and gas
flow volume, on temperature distribution have been discussed. Temperature field in powder flow has been measured
by CCD camera. It is shown from both simulated and experimental results that temperature in centre axial line of
powder flow will be significantly increased from outlet of nozzle to part surface. It is available to laser cladding.
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Table 1 Physical parameters of NiCrSiB

Absorptivity o /% 14. 7
Density p,/(g/cm®) 7.8
Specific heat Cy/J/(kg * s) 460
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Fig. 2 Temperature distribution curves in Z of powder

stream at different M,
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Fig. 4 Temperature distribution curves in Z of powder

steam at different laser power P

4 RV EE SR CCD il &
1.1 LRFEERRGZLEN
FIRFRATTHT I & 09 BO6 At CCD L £ I i
D7 T O [ o A i 9 IR 5. o CCD
SR A B 1 03 R I PR S AR e R AR R IE SRAE TR
BLrp AT 8 3T A 09 % PR 2R D W00 30 6 41 o) 4 55
PG A 4D BRI SR B (5
D 3E 512 56 2% 8 A &1 5 R . A 48 HILL5000 CO,
BOtg(P=1~5 kW) ,SIEMENS 802D-CNC T.{f
V-4 L JKJ-6 28, CCD Tl FEBHE HLLL K 313 4L
4 SEy R K AR N 40 ~80 pm Y NiCrSiB 4 42
B ARRLT



9 4 TEOWAE . WORME R R AR R B S i CCD AR 2435

host computer BED eamas -l

——
displayl Iﬂﬂ
—
5 W
Fig. 5 Experimental devices

SEH R R R T Vi AR E e (BIBOE IO
MRS R TS . R 1.2 s If M R WAL FRa ),
CCD FA85 A5 A 0 B A S 145 A5 21 1) PR A58
AR VAR ' B A (4 82 285 1) A1 55 1) 24 i i PRI
4.2 SLBWMELER

CCD SR 1453 AL R S R A5 an ] 6 () BT
B 6 (b)) [ 5 Ak B3I (19 453 A 3L il B 39 03 A P

1023
1223
1423

1623

o) T/K
1823
2023
2223
423
623
823
3023

K6 MARMEEYS. () 8RS EMR
(b BRI A K

Fig. 6 Temperature field of hot powder stream

@)

(a) Radiations picture; (b) processed thermal image

M P=700 W F1 V,=800 mm/s i, A [F] 2% #
T M, TR AR AR S AR R 3 o A T A A 7
Fizs . ML 7 Hal DL B 24 2 3R 8 JOL R o0 ik
By ARG B ARG I — 85 58 D' DX el 5 B 28
R 1A 5 ' AR CEL A T A R A U B B i I
T 58 B OIS B 2 8 4K A 3RS A9 3 5 A1 ]
R AE M, =100 mg/s I B3 A 30 i B A A - o i

1: My =100 mg/s
2: M, =150 mg/s

3: M, =200 mg/s
4: M, =150 mg/s

DI
o=

y
|
B 7 R CCD B R KRR E Y = E

Fig. 7 Temperature field CCD picture and processed

thermal image of hot powder stream for different M,
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thermal image of hot powder stream for different P
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