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Research on optimization of welding process for support chassis of large
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Wuhan Hubei 430074, China;
2. Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, China)

Abstract: The support chassis of large drilling equipment, serving as the support platform, is commonly assembled by

welding numerous steel plates together. The residual stresses and deformations caused by welding have a certain impact

on the strength and stiffness of the chassis. In this study, the finite element analysis method is applied. A finite element

model is established for a representative T-type welded joint in the large support chassis, using a Gaussian moving heat

source. Four different welding sequences and welding speeds are adopted to analyze their effects on welding stresses

and

deformations. Optimized welding sequences and welding speeds are obtained. Based on this, an overall welding

scheme for the chassis is optimized. A comparative analysis is conducted on the welding stresses and deformations

before and after optimization. The results show that the residual stress is reduced by approximately 7% and the

maximum deformation is reduced by approximately 26 % after optimization. The research results can provide reference

for the formulation of welding processes.

Key words: large drilling equipment; large support chassis; finite element analysis; welding process; residual welding

stress; residual welding deformation
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Table 2 Peak stress and residual stress for different
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Fig.7 Residual stress nephogram of scheme b
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Fig.8 Maximum deformation with time for different

welding sequences
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Fig.9 Maximum temperature with time for different speed

4P 7 SRR o AR op A i K N g i s ) A Ak
LR NP 10 FT R, W R 7 RN Bk 4 IV 7 45 S L3 3.
A LU H SR AN [ ) 422 0 T DA ok A A 2 o A
Hh R 7RISR A% R T R /N o 4 Rl AR S A Y
MR 3G, 6 B G F R 3 Y R /N AR A R A R
BU DRSO 4 AT DA 0/ 4 X P AR o 1 R £ 9
K, DT R AR KR 2 1 77 o T 3 b 8 W L 1 ¥ 467
T AR AR, A R O 5 mm/s I
(BN T3 67 F 55 — 4% KR 4 A ity , 3 W AR B2 3o R vh e (.
N7 34 A 2 R R 1 R e R K

R ) R /N R MR RS AR A IV T B KN
LA R 4 B O 8 mm /s 19 5k Ay B 1 i/ R 130
MPa, e KA FE AT 1708 209 2247 o A5L3 1ok
B A% VL 7 B0 40 A 5 W AN K 4 o R 4 o R A B A
T3 F5e A 4 7 A0 AR RS THT 5 30 A B 14 7, R AR N
NuE 5K 7
3.2.2 MR FE AT T 1 Sk R AR TE (14 5 )

TR R B R A e K AR T B i 7 Ak il £k

BRI A RAVER R U 48 SORIIS S0 4 T 2 LAk k¢ 73
— K %a 10mm/s
600 — J7 %&b 8mm/s
— 7 %c 6mn/s
— J5%d 5mm/s
£ 400 F \
=
=
=
200
O kl 1 1 1 1 1 1

0 25 50 75 100 125 150
IFA) /s
B 10 FEEEEE & KN /1K E 35406 I8 #h &
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Table 3 Peak stress and residual stress for different

welding speed
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different speed
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after optimization
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Fig.16 Maximum stress with time before and

after optimization
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Fig.17 Residual stress nephogram after optimization
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Fig.18 Maximum deformation with time before and

after optimization
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Fig.19 Deformation nephogram before and

after optimization
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