i B 5 A | N D - 11 Fel
14 JOURNAL OF NETSHAPE FORMING ENGINEERING 2019 4F 11 A

U75V SLiEHNEREERIR T ZY

HFEL, FXIL, GHRE?, HEK, DR, ERK®

(PEAE TAL K% a. ARLEBE BEREE AR B K E SR Peph B R AR T N S %
b. LKA, PEE 710072)

£

Aty RS ARERDNME LRSS TGRS, 7k RAKKEERR (LFW) 897 %, &
40 (U71Mn) ERB AR T AT TIFHRE, P EBNARFe ) FHAERITT RIE, R FES
HoFi kR EARE R T HAER, #F’c’}%lﬂ‘-}:‘«fi—%é’]ﬁiiﬁéﬂm%-fr, THENH 4 Ny FEEPOR
(WCZ)., #A#aK (TMAZ), %@ (HAZ) #8&4# (BM ), BM 4 zrbikfe L N KAk 69 %440
L, TMAZ SRtk 2L RARAR ., £ WCZ ¥, BT 22693 AEN R 693G 5% 50 T3 09 A Zpik
B, ZRELRAES T —F o, EEMMRET, HARXFYE WCZ AR AWE, HAHRRAE
3% JE K F] BM 3% JE 69 86.6%. #Ld, WCZ P AEKREL KK, E¥imiTuk DA R LEKT IR
ey Ek. &8 KA LFW 877 ik T AR 2R R 245 B a9 Huid A4k

LM ERIZ, BB, MOVLAS; WIERE;, BMAE,; FEKR
DOI: 10.3969/j.issn.1674-6457.2019.06.003
TG406 A 1674-6457(2019)06-0014-10

Linear Friction Welding Process of U75V Rail Steel
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ABSTRACT: In order to improve the connection and repair quality of the rail, linear friction welding (LFW) was used in
this study to conduct welding tests on a kind of high carbon rail steel (U71Mn) with different parameters, and the micro-
structure and mechanical properties of the welded joint were characterized. The experimental results showed that welding
parameters played a decisive role in joint quality. According to the microstructure difference of the welded joint, it could
be divided into four parts: weld center zone (WCZ), thermo-mechanical affected zone (TMAZ), thermal affected zone
(HAZ) and base material (BM). BM was a mixture of pearlite and upper bainite; and TMAZ was composed of pearlite and
a small amount of martensite. In WCZ, the martensite content was further increased due to the stronger ther-
mo-mechanical coupling and higher cooling rate. In the tensile test, all samples fractured at WCZ; and the maximum ten-
sile strength of the joint reached 86.6% of BM strength. In addition, there was a large amount of martensite in WCZ,
which not only increased the microhardness but also reduced the impact toughness of the weld. Therefore, rail steel joints
with good welding quality can be obtained by the LFW method.
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Tab.1 Chemical composition of U75V rail steel
JLE C Si Mn P S Nb Al A
JR Y 0.79 0.56 0.90 0.12 0.08 0.02 0.03 0.55
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Tab.2 Welding parameters selected in the experiment
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Fig.1 Tensile and impact test specimens
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d 50 MPa, 1 mm, 25 Hz, 8 mm e 50 MPa, 3 mm, 25 Hz, 8 mm f 50 MPa, 2 mm, 15 Hz, 8 mm
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K2 AFRIFESEN UT5V JUBRIR IR HSES (BRI . RIE . JR | 49k )
Fig.2 Joint morphology of U75V rail steel with different welding parameters
(friction pressure, amplitude, frequency and shortening amount)
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a 25 MPa, 2 mm, 25 Hz, 8 mm b 50 MPa, 2 mm, 25 Hz, 8 mm ¢ 75 MPa, 2 mm, 25 Hz, 8 mm

d 50 MPa, 1 mm, 25 Hz, 8 mm e 50 MPa, 3 mm, 25 Hz, 8 mm f 50 MPa, 2 mm, 15 Hz, 8 mm

g 50 MPa, 2 mm, 20 Hz, 8 mm h 50 MPa, 2 mm, 25 Hz, 4 mm i 50 MPa, 2 mm, 25 Hz, 12 mm

K3 AREEESE U5V PUES LFW BRI 2 (BREIR ). IRie . R . dakiid )
Fig.3 Cross section of LFW joint of U75V rail steel with different welding parameters
(friction pressure, amplitude, frequency and shortening amount)
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Fig.4 Microstructure of typical U75V joints (2*joints) in different zones
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Fig.5 Microhardness distribution of U75V joints under different welding parameters
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