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Abstract: This article delineates the methodology to replace the heel of the single-side boom of a large excavator and the
regulation of welding deformation within the rigorous working conditions of the mine site. The welding deformation of the
boom foot is calculated by finite element analysis, and the post-weld deformation is efficiently mitigated by the implementa-
tion of the dummy shaft, revealing that the maximum deformation near the heel is 0.11 millimeters. This work not only guar-
antees the welding quality, but also efficaciously controls the welding deformation, thereby assuring the matching size be-
tween the boom and the slewing platform, prolonging the service life of the boom and saving costs.. In addition, the research
results of this paper have a pertinent influence on the subsequent rectification of other major components of heavy machin-
ery. This investigation furnishes robust backing for enhancing the operational efficiency and stability of the excavator, fur-
ther curtailing the equipment failure rate and operating expenditure, and accommodating the needs of mine production.
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Fig.1 Main mechanism of the excavator
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Fig. 2 Production of process dummy shafts, positioning fixtures, and

positioning plates
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Fig. 4 Schematic diagram of assembling new boom heel and fixture
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Table 1 Welding process parameters for lifting arm heel foot

P MM BB RIR MRREE

TR RS /AR
Jiik 7 o/mm /A /N /(cm'min™)

20%CO,+

MIG  E7IT-5 1.6 320~330 30~34 35~37
80%Ar
ER70S-6 20%CO,+

1.6 340~360 34~36 36~38
(A5.18) 80%Ar

3.6 HHENEZZEEE L, ERANRRRES
FHR

5, SN S A4y 2 ARt R [E] B 2~4 mm,
PATRIE B 100% 65155 s ISR A& F s, al LR E 2
T I LY, EAT AR R AR R ARR B A 2 s A
FREEAR L, TR LR 2 TR (B AR X P 5
U5 AR SE R R AR Z AT, AR T BB T AR A
e M AR AR 2 B F) AR AR B R T ke,
PRI AR R R A A RN S AR ZE B ) DA PR 4 5 9K
Ja B SN AR B T BLLE T M S T, % 2R A
PR AREESTIEOENT . BAREERE AR AN 5 PR



104 @i2#g\

2023 4F

| ] |
| e |
| |
|
| = |
EE |
| & 5 S |
N —
| HJ'__ — |
| | : |
| |
| =1 |
| : N\ |
| l 1000 | |
— 0 __berenies e wmee —

B5 RYEERBBRIEXEFREFTSZHRE
Fig. 5 Schematic diagram of removing the fixture and assembling a

new cover plate after dimensional review
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Fig. 7 Finite element analysis model for welding of boom heel
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Fig. 8 Welding residual stress and deformation cloud map without considering the effect of process dummy axis

H T PG R AR T (A1, 25 R T T AR A
A BN 9 B KRR AR I T AR IE = 1.
&1 92, 9b JIT 75 , A H R I A XSl 114 B KOARA 2 4 1
F1°h 453 MPa, {37 THR4E vpuO B HIE RN, 260
KRR AR N ) R iR A i e g b . LM B Y
P GR AN F7 249 189 MPa, 43 1 77 4 J& Bl fi4 4
SO X 3o X 5 AN R T2 A A B A5 2
WEHEERAN 1 53 A A —

X B L] R ) R AR T RN 5 A% 7 T 43 A 1
0, AR ] 9, A5 FL S Bl dec K AR AR 7 4 80 MPa,

Mises (MPa)

|
l
1
|
'
! 7190
80,40
8891

017
0.00

FEA A T A5 L SR SR — M X8k AR
AL DRI B 3 AT SR AR T AR B LA 0 DX 3
B TIREx B A s KA 0.11 mm,
WE9d s . (EAFRIERE  EIL T2 AT 52
i A58 £ (0.11 mm) AHEE T Z 8 1.2 (1.03 mm) A
I R AIG, HLARTE & AR A B B A Lot . X2
P T R A SRy 8 IX s ) A ) T W T K B
WA W 46 W 1358 24 50 MPa, 411l 9e I 7R o X
PRI R RBEAR T KL AT | e 2l 15 TR R
IEHME REMS 2 TR

(a) BRI JE] L AR B A 0 25 P 5 (o) BRI FBI A RS TE 22 185 (o) 1AL IR R AR AR 1 7041 2 P 5 (d) S AL BT e 4

AN 85 (o) B FLRRFIL R R0 46 B g o0 A 2= 4

9 ERIZHRENERTRERRNNEZEHREE

Fig.9 Cloud Chart of Welding Residual Stress and Deformation Considering the Effect of Process Dummy Axis
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