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Simulation of Temperature Field in the Cladding Coated on 40Cr Alloy by the Plasma Transferred Arc
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Abstract: Ni—Cr cladding was coated on 40Cr alloy by the PTA (plasma transferred arc). The cladding temperature field was
simulated by Ansys. The results show that the simulation size of the weld pool is approximate to the actual size. This indicates
that the thermal FEA model has a certain degree of applicability. With the increase of the distance away from the welding pool,
the temperature in the front of the welding pool decreases intensely and the temperature at the back of the welding pool
decreases slowly. The temperature in the same distance varies slowly from the center to the bottom and the lateral side. The
maximum temperature gradient can attain to 5.9% 10° °C/s. The cladding temperature field appears the quasi-steady distribution.
The temperature of each node attains to the maximum after delaying a period.

Key words: plasma transferred arc; cladding; temperature field; simulation

0 5l

40Cr F-<pr i T HAT B I3 B 55 58
BE~ AR BE R R A, AR T AR iz
ATl AR b AR b 0 H B AR R
T A 35 A A S 2T A A P
BREARBITESACAEE, ERHEAEMR BRI
F| 40Cr FARRZ, BHREL GHEREGEMR
T , % 40Cr BT 7 R S B R TR -

jilll3

AL S BE S R RER AN AL . Sl XL Mg
SHEFRR, KT —id R b B LR To i A
ORI Py, I S5 B R R AR AR
SMLESHGHN HRBZ R R SRR ER
. BEBL, SCHTEA0CT A4 55 B 1 A B B IR
Rl b, X R E R AT T BUER, I
JR A0 45 SR G0 Ik BAE AR 0L 388 i o

1 REHRTE

S5 B R — A SR T AR % 2 iy i
RO, DR 2 B SR R IR B T S B %

i HEA: 2009—03-23; &R BH#H: 2009-04—06
HEEWE: iSRRI E (2009A430003)
EERET: BIREh(1967-), LGN ), EFREN, 8%, Ht.

I 40Cr a8 FARRE, M AR B
BABCH 60 %~70 %Nis 10 %~15 %Cr FI 8 %~20 %
Fe BB &&MAK .

KHAFRBEMARLE, & Ni-Cr 58RI
WPRBZBI S TR EAE 40Cr SE&MEAR EIFT; %



44 B X W L =

2009 4¢

IR MR TIN, 4 18~24 kW KBs%A
8.8~15.5 mm/s HEHE I FHITHHFAEMAT
AT AT, B S B HE A

2 RESEBEST

FETHEE TIG (BB RTE) &
FAEW PR EAEAEAIAOUE, PR mT DA 34 B
1 TIG {5488 BES V5005 0 T2 BRte il
W, AHFTTENTCREAN T, TEEMRE
A RO, HAMRKMER I, T HRERY
T OLER AR IF Hfif e . IR, SCHORI T Ansys #E4T
FETIEIREY B, DAASIEE I
TR AR R BRI B it 2 5
2.1 RIRIEE

T AL, FEN I BHR B SHEAT 4 AT i
R MRS : © BEMRHS AR £
ik @ ZmgkshimiAmmsfE il AEHRAL
FER ANLROS AR B @ A58 F R %
RN E A, @ ZBIEHEET RS .

PR B R B ik FTAR KRR BE B2 wi o B4 a5
MR R DARIR S 34 o PR A %
BEE, WHEAZIMNEEY S K-S IBRE DU —
B, A% LR BRI A& o PR
H g RHE S BoE I RIS, 5 EIm A R T I
ST AR, SRR RS R

B R R R O\ HAA R R
B B RIS A R i, BT A R EAR, R RS
0 BT RE R A BEAH . Friedman®'. Krutz #iI
Segerlind V43t T RS Zh I BT T AR R . AL
P — 3l 1 )R R A A 2R (., )0 B 2 B AR A b R
ey 2) RS I 1o

1
| z
t HHLZ'J??@%EL%//' ------ I ey —
X

IR YN L

e 5

PR

T R 3l Y e R

Fig.1 Schematic of the moving Gauss heat Source
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Fig.3 Finite element method model
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Tablel Thermal-physical properties of 40Cr alloy

g/ C 25 200 400 730 740 770 1420 1480 1490 1600
H/(T/(kg: C)) 457 525 619 3394 4206 594 697 1200 7846 830

SHEAEBY/(W/(m: C)) 43 41 36 30 28 26 34 34 33 35
% (/g 0 74 188 450 489 536 956 1165 1254 1345
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Fig.4 Morphology of the weld pool
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Fig.5 The simulating weld pool and the temperature isotherm

(a) top view (b) vertical section (c) transverse section
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Table 2 Comparison between calculated results and measured

results (mm)
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