Vol.24  No.1
February 2011

B4 B £ =B X W I &
201142 H CHINA SURFACE ENGINEERING

doi: 10.3969/j.issn.1007-9289.2011.01.018
= REBK PR E RN T2 E T HRE EER R B>

kKD, BAKR, MTEM, JEwE®
CEF R THEYEE a BEHBE TAR b £2F54R0 TRAEESIHSE, Jbag 100072)

B AR B AR T A A R T R, VSR BRI E W B E T AR
ANFIES B R R A RE R o JE I N I A FEAT R 5 3R T A S BB E A S X S B IR, 45 R R BE B SRS
RS, SER%, HAZ G 130 pm, B 2P BARE A 520 HV, i Bk AR A 52 7 36.4 %. il miRE
Jik MRS B AN AR S — P IRAE R B, PERE T SERRTAUE B

KU FARAk; REBER; RE A
FESES: TH17 YHERFRINES: A XEHS: 1007-9289(2011)01-0079-05

High Energy Pulse Precision Cold-welding Technology for Repairing Local Surface Default of Metal Parts

ZHANG Qing ?, MENG Ling—dong ®, YANG Jun—wei 2 YUAN lJin—ping °
(a. Department of Equipment Remanufacture Engineering b. Key Laboratory for Surface Engineering of PLA, Academy of

Armored Forces Engineering, Beijing 100072)

Abstract: Due to the unique energy output mode, high energy pulse precision cold-welding technology with many
characteristics, such as fast repair, small heat input and high bonding strength was adopted to repair the metal parts. Through
repairing scratch surface of hydraulic piston rod and testing the repaired surface, the results showed that the bonding between
the repaired layer and the substrate was strong and there was no significant micro—pore. The width of HAZ was 130 um. The
average hardness of repaired layer was 520 HV. The abrasion resistance improved about 36.4 % compared with the substrate.
The high energy pulse precision cold—welding technology is a simple, reliable new repair technique.
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Fig.1 High energy pulse precision cold-welding equipment
drawings
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Fig.2 Sketch map of high energy pulse precision cold-
welding equipment
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Fig.3 Sketch map of pulse power source’s working
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Table 1 Chemical compositions of 45 steel substrate and
ER50-6 welding wire (w / %)

T = C Mn Cr Si S

12 % 0.06~0.151.40~1.85 0.80~1.15 <0.035

3 & 042~049 05~08 <025 0.17~0.37

T = P Cu Mo Ni Fe
4 <0025 <050 &K E

¥ & 0.035 0.25 0.50~0.80 0.25 ® B
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Fig.4 Morphology of the hydraulic piston rod scratch
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Table 2 Parameters of the repairing process

L fkopbil KRR SRR
A /s / (L/min) / mm
192 0.05 6 1
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Fig.5 Auto repair scene of the hydraulic piston rod

R SRR A B R RE Ak P RE AR T AR
I, 77 2 ) I B L SIS B i [X e i b 4R
/iy TR AR R R o AT B A IR LT <A
PRIV, BiIET 2SR Hrith B 408 3 i o [X
WA FER . B 6 ABE R MRS -

Bl 6 AR SEATE R R RIS
Fig.6 Morphology of repaired layer of hydraulic piston rod
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Fig.7 Morphology of the bonding zone
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Fig.8 Microstructure of the repaired layer
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Fig.9 Hardness distribution from repaired layer to substrate
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Fig.10 Friction coefficient of 45 steel substrate
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Fig.11 Friction coefficient of the repaired layer
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Fig.12 Wear weight of repaired layer and substrate
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