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Effects of Preheating in Insert-type Electron Beam Welding of Spheroidal Graphite Cast Iron and Mild Steel
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*Ryosuke Shimizu', Bunpei kaneko >, Shun Nishizawa®, Satoshi Morishita >, Shinichi Sekiguchi * and Fumio Shibata*

Abstract: Electron beam welding was applied to butt welding of spheroidal graphite cast iron and mild steel with preheating, using
SUS304 stainless steel as insert metal. As a result, the microstructure of spheroidal graphite cast iron in heat affected zone both with and

without preheating were ferrite, martensite and ledeburite. In addition, the average impact value of the welded joints with preheating was

5.1J/cm?, compared to welded joints without preheating, the impact value was slightly improved.

1. 5

EOR BREnEEERIL, SICVTECT 2 R & iEE A % 7B
FAMEITH Y, BB OKFE TR OIS
MELTEHAIN TS, £z, BECE= R MEo
728, Sk & OBIMEEN AT H TR S Tnal

EHGITTTIE, 4 ¥ — M2 AOTERR B
kLR & DFEA B — LR EIT, WEEERO KGR
1R ONCHRERRER & 1 FIE RS OVE Bk R IRE NS D
7ol ER L. LL, WESRTOBERREL, ER
KBNS BB O LI L v, BRI ICH L T
FLLIEF L.

Z 2 TCAREME T, BT OEREOUEL H
M, TEVE OB R EREEER C B & D1 Y —
N T B — AR ATV, TR O MR OME
BIZOWTE TR L7z

2. HERRRE R OVER A

Table 1 (2R O B — M DAL ST & B
MPEE 27~k 3 . BEAMICIE, FCD400 Bk BEnshek % O°
SS400 —fchE HEES 2 L=, A o — M
(21X, SUS304 A — AT A FRAT U U ASEMH L
2. BB oO~FiEE, t6x105%100mm & L, A > % — b
M oO~HEE, 10.5x6x100mm & L7, AEH2EE T, 6kW
i A 2R A b — AR EZRN A Lz,
WAL, MR OS8R A v — MEEAL,
FVEFE—2% 1 SR L TiTo72. Figl IZHEFE
WaERT RS, B2 5.33x10°Pa, NNEHEL
150kV, ab f& 1.25, #42H L 1000mm/min & —7E & L,
E—AERIT TR LOYE 21mA, TEBG Y OG5
20mA & L7, TEME, EBRZENLEETFE—L%
EEERR 1T 3 MM LRI 5 FIECE L, T#
IR 673K(400°C) & L7z,

Table1 Chemical compositions and mechanical properties of base metals

and insert metal.

Mechanical
roperties

Chemical composition (mass%)

Materials i : TS. | EL
C Si Mn P S Mg | Ni Cr C.E. (MPa) | (%)
FCD400( 3.43 | 3.01 | 0.17 | 0.023 |0.007|0.037| - - 4.44 | 456 | 24.6

Base
metal

SS400 | 0.14 | 0.13 | 0.58 | 0.017 |0.006 | - - - - 420 31

Insert
metal

SUS304 | 0.06 | 0.55 | 0.97 | 0.032 |0.002| - 8.05 | 18.20 - 643 63

Notes: 1) T.S.: Tensile strength
2) El.: Elongation
3) C.E.: Carbon equivalent
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Fig.1 Joint configuration of SUS304 insert-type welding.
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Fig.3 Microstructure and Vickers hardness in the heat affected

HEBRERFOMTH T zone of spheroidal graphite cast iron.
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Note: Testing temperature; 298K
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