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Table 1 Mechanical properties of deposited metal of electrode for U71Mn steel
o1/ MPa os/ MPaP INGZP) Akv/ J
Base metal =883 - =8 —
Deposited metal 855 740 20 98, 98 88/ 95(A verage)
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Table2 Components of coating of electrode for high manganese steel ( %7)
CO+MgO MnO Si0, CaF, Alloys and RE Other
25~35 3~10 5~12 15~ 40 8~ 18 2~5
3 8 ,
5 mm, . : 2 ~24V, 140 ~ 160A. > 8
N ’ s Op
640 MPa, &  45%,V 119].
3
Table 3  Results of techndogical propery test of electrodes for high manganese steel
Sample No. Arc stability Shg detachahility  Viscidity of slag ~ Melting of coating Gas pore Configuration
1 Middle Bad Good Bad None Middle
2 Middle Middle Middle Middle None Middle
3 Very good Middle Good Middle None Middle
4 Very good Very good Good Bad None Middle
5 Very good Middle Good Very good None Bad
6 Very good Middle Middle Very good None Middle
7 The best Middle Middle Very good None Good
8 The best Very good The best Very good None Very good
, (3) 40 % N 100J.
b b
’ 4 ’
10 kg, HV274, HV442,
4 (HV)

Table 4 Hardness of deposited metal of electrode for high manganese steel (HV)

Before hardening

After hardening

Example No. 1 2 3 4 5 Average of 5 examples Example No.

Hardness 252 215 216 215 292 274 Hardness

1HE 2% 3% 4% 5% Average of 5 examples

439 46 413 441
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Table 5 Results of strength test of welded joints
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OP4mm D5 mm. . ,
5,
: sMn—Cr—Ni Mn
—Cr—Mo ( KD286), Mn—Cr (Mn—Cr > Cr—Ni  ( A312).
900 ‘CX 5min , 10% ~20%. TS—2209
. TS— 630 \
5

Welding material Themmal processing Load/ kN Fractured part Fracture appearance
J507L As welded 303 Weld Ductile
J507L 900 ‘CX 5min, after welding 311 Weld Ductile
ALLOY— 110 As wekded 91 Weld Pored
0K75.75 As welded 315 Weld Pored
TI— 120 As welded 263 Weld Intergranubar
C— Mn—Cr(Wire) As wekded 23 Weld Brittle
C— Mn—Cr(Wire) Sbw cooling, after welding 27 Weld Brittle
Developed ekctode for U7IMn As wekded 384 HAZ Ductile
Developed ekctrode for U7IMn 900 ‘CX 5min,  after welding 365 HAZ Ductile
A312 As welded 43 Bond line Partly ductile
TS— 630 As wekded 215 Bond line Along bond line
Mn— Cr (Wire) As welded 242 Base metal Along bond line
Mn— Ni (Wire) As welded 24 Base metal Along bond line
Mn— Ni (Wire) 900 ‘CX 5min,  after welding 190 Bond line Along bond line
KD286 As welded 219 Bond line Along bond line
KD286 900 ‘CX Smin.  after welding 170 Bond line Along bond line
TS— 2209 As wekded 261 Bond line Partly ductile
Developed electrode for high As welded 274 Base metal Patly ductile
manganese seel
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, O®4mm D5 mm. (Mn— Cr Mn—Ni ),
®2.8 mm, . 20 mm 100 mm X 50 mm , 2
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, 28 ~ 30V, 130 ~ 160A, 100 x 50
50 mm., ’ ’
, 6. , Length of weld 50
106 x 50
’ ’
. .
: AL~ @2 SAR®TEE
LOY—110 ALLOY—90Cr . Fig.2  Test of porosity
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Table 6 Test of porosity of welding materials
Welding mate rial Without drying 350CX 1h
Superficial Pores in weld Max. pore Superficial Pores in weld M ax. pore
pores / mm pores / mm
LS5 1 4 0.7 0 5 1
0K75.75 4 20 LS5 2 1 1
ALLOY— 110 6 17 2 0 10 05
ALIOY—90Cr 2 18 2 0 7 0.7
J507Q 0 22 1 0 13 08
Developed electrode for 0 » | 0 | "y
U71Mn seel
TS— 630 2 1 0.7 0 2 03
TS— 2209 0 1 05 0 0 0
A312 1 2 0.6 0 0 0
A132 8 3 1 0 1 0
Mn—Ni (Wire) 0 12 2 0 10 2
Mn—Cr(Wire) 0 20 05 0 10 05
KD286 20 10 08 4 1 05
De?' eloped electrode for 0 0 0 0 0 0
high manganese steel
6 % %
(O Cr—Ni—Mo , Ca) —Cal'2—Si02 )
, 855MPa, N ) 20% >
90J.
2 .
(3) Mn—Cr—Ni ’ ’ 40%9
100J.
4 , ,
’ ’ ’ °
5 HV 274, HV442,
(1999— 02— 08 , 199—07— 08 )
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Mediate Layer Alloys for Arc Butt Joining between High Manganese Steel and U71Mn Steel

Wei Siyu, Ding Wei, Huang Chenkui, Liu xianjun
(China Aaademy of Railway Sciences, Beijing)

Abstract Because of many differences of weldability between high manganese steel and rail steel, suitable
welding materials are required besides special technological procedures. In this paper, electrodes made of wo
different alloy systems are analyzed and tested. The test results indicate that the deposited layer made of elec-
trode of Mn—Cr—Ni alloy system has an extension rate of more than 40%) and Akv> 100J, the deposited met-
al made of electrode of Cr—Ni—Mo alloy system and CaO— CalF>—Si0; slag system has an tensile strength of
855MPa, and &>20%, Akv>90J, which are higher than that of rail steel.

Key words high manganese steel, rail steel, butt joining, arc welding
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