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Study on Welding Repair Technology for Diesel Engine Body
YANG Feiyut, ZHANG Ji€>, SUN Yubo? LU Long?

(1. Naval Equipment Department, Xingping 713105, China; 2. Shaanxi Diesel Heavy Industry Co., Ltd., Xingping 713105,
China)

Abstract . For the situation that the deformation of a marine diesel engine body due to impact needs to be repaired, the
overwelding and repair scheme was formulated and the test research was carried out. After disassembly and cleaning of the
diesel engine, the dimensions of the engine body were detected. Three processes of tungsten inert gas welding, pulse cold
welding and laser welding were compared and analyzed, and the comparative experiments between the pulse cold welding and
laser welding were conducted. Finally, it was determined to use laser welding method to weld the deformed cylinder hole and
the machining reference main bearing seat hole. The reasonable process parameters were determined through welding special
process validation. The overlay weld was uniform and continuous by using a combination of robot arm and laser welding,
fixture positioning and controling the trajectory and spacing of the weld seam with numerical control program. After welding,
ultrasonic aging strengthening and other methods were used to eliminate welding stress to obtain qualified weld seams. The
welding deformation of the machine body is small, which does not affect the processed dimensions and achieve the welding
repair of the body. The method provides guidance for high-precision repair of machined parts.
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Tab.1 Machine detection results (mm)

TV B (L) 150 258 35 450 8 5 Sl 6 5l 7 5
55 1 R4 0 0 0 0 0 0 0
55 1R H i +0.02 +0.02 +0.01 -0.01 -0.01 -0.01 -0.01
55 2 Rk +0.04A +0.02A 0A -0.03A -0.03A -0.03A -0.04A
55 2 R4 H B +0.04A +0.01A -0.01A -0.04A -0.05A -0.04A -0.04A
55 3 R4k -0.02A -0.04A -0.05A -0.084A -0.06A -0.05A -0.03A
55 3 R4 H G -0.04A -0.06 A -0.07A -0.09A -0.08A -0.04A +0.02A
55 4 R i -0.14A -0.084A -0.05A -0.12A +0.04 +0.09A +0.14A
55 AR H g -0.14A -0.07A -0.05A -0.10A +0.04A +0.07A +0.14A
55 5 R i -0.16A -0.12A -0.05A -0.09A +0.06 A +0.13A +0.17A
55 5 R4 H Hi -017A -0.134A -0.06A -0.08A +0.07A +0.14A +0.17A
55 6 R i -0.14A -0.11A -0.04A -0.05A +0.05A +0.11A +0.14A
55 6 R4 H i -0.14A -0.094A -0.07A -0.05A +0.05A +0.10A +0.14A
55T R4 i -0.10A -0.08A -0.06A -0.04A +0.06 A +0.09A +0.10A
% 7RI E i -0.10A -0.08A -0.07A -0.03A +0.06 A +0.07A +0.10A
55 8 R i i -0.05A -0.03A -0.01A -0.01A +0.02A +0.03A +0.06 A
% 8 R4 H Hidii -0.04A -0.02A 0A 0A +0.01A +0.02A +0.05A
55 O R i i 0 -0.03 0 +0.02 +0.02 0 0
55 9 R4 H Hviy +0.01 -0.03 -0.01 +0.02 +0.01 +0.01 -0.02
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Tab.2 Chemical composition of B class shipbuilding
steel (wt%o)

s | C [Mn| S Ni Cr Cu P IS

BZ25 | 0.21 | 0.8 | <0.35| <0.3| <0.3 | <0.35|=<0.035|<0.035
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Tab.3 Chemical composition(wt%) and mechanical properties of welding wire E501T-1

PEfE C Mn S P S o/MPa | oJMPa | H1KE(%) | -20C V BipdiD 1
LR <0.18 <175 <09 <0.03 <0.03 =480 =400 =22 =27
SN 0.065 1.34 0.39 0.008 0.017 550 465 26 107,125 .98
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Tab.4 Laser welding debugging process parameters

T | FRETEE | BRopiR | REeE | BURAR | AU
WHL /mm /Hz /(mm-s?) | /(kJ-cm™) | /(L-min™)
1 5 2000 3~5 0.598 15
2 5 2200 3~5 0.789 15
3 5 2400 2~4 0.905 15
4 5 2600 1~3 1.236 15
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Fig.3 Comparison of surfacing layers on the bearing cap
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Tab.5 Test result of laser surfacing weld
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M5 2 291.6,294.8,137.1
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Fig.4 Macroscopic inspection sample of welding layer

hy AT AR A 2 UL 4 ARSI 1A

TS PR AR | OER AR TR DT 1 B
P, MR AR A /N R BERO IR 4T 1k
RPETV IR T7 1% (R 2% R v B Al R e 2 e
HHOIRZS , SZ G , AT AR BE 5 1 S PR A S
PUAHET ] SRS ek, ] ERYRlR AL
AR NVERT, AXRETEERE 150mm T[] & A 32 4
AL, HESE SIS ST AR /N T 10 I 7R 32 7Y
A RGT o I BERRROEAR % | B REAT Rt PR IE A%
B/,
24 HABEBESASWRBERGE

B E BWOLKEAN A FRRIBRIEETT5, FIEME
R, R SRS B AR AR AR e P — ety
TESEPRAR A S b R I PL S AT + O A&
J75 (K 5) e o B e i P i s B [l s, £
HEAR IR S8 X 0 21, R AR B RAIE

K5 HLEs ANHHOCARHEAR T 2 8%
Fig.5 Robot+laser welding surfacing process site
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Fig.6 Pores defect in the weld area of the overlay welding
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Fig.7 Test result of porosity in the weld seam area
of the surfacing welding
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Fig.8 To be welded and repaired area of the body
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Fig.9 Color detection results
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Tab.6 Stress test results before ultrasonic aging
reinforcement treatment

i | &/10° | £J10° | £/10° | o/MPa| o/MPa| 6I(°)
24445 | -204.84 | -251.11 | -437.78 | 726.23 | 538.67 | -31.08
5445 | -206.04 | -273.41 | -445.82 | 731.81 | 551.31 | -23.66
814 | -351.40 | -392.37 | -133.99 | 605.30 | 350.17 | -54.01

R 7 BEENIEEULERNAMKER
Tab.7 Stress test results after ultrasonic aging
reinforcement treatment

i | &/10° | £/10° | £/10° | o/MPa | o/MPa| 6/(°)

2K | 5826 | 77.29 | 72.86 |-119.54|-138.58| 58.09
5 R4

8HkYA | 3019 | 2554 | 60.94

M i BB L AT OE I 32 A oh
A BE , JEOR LI ) AL A X 4 A A T
55 IR R OU ] S FPIRAS X B L B2 A O
RN | B i W L2 A0 5 06 B I 55 77t A AR
BT, MR il b BT Z0CR KA

BB S5 HIL S, AR R A AR AL
INT AT R ALA N T, g TS R A A
LS AR - U TR R EEK

110.90 | 99.14 | 134.48 | -223.35| -259.67 | -63.40

-72.28 | -107.10 | -52.48
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