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The Characteristics of EBW for strengthened austenitic stainless steel
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ABSTRACT  The yield strengths of austenitic stainless steel have been approximately doubled by
increasing the nitrogen content. But, the increasing the nitrogen cause of increase the pressure of metal
vapor inside the keyhole in electron beam welding. During welding, eruptions of keyhole often occur that
cause excessive spatter, concavity, and porocity in the weld zone. Additionally the fast evaporation of
nitrogen content cause of decrease the strength of weld zone. Therefore in this paper, we investigated of
the weldability of electron beam welding and the change of chemical content after welding for strengthened
austenitic stainless steel, measured the deformation scale of both of electron beam and narrow gap TIG and
the spike fluctuation in the root.
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Table 1. Chemical contents of 316LN Types

C Mn Si Cr Ni Mo N
AlSI 003 200 075 16-18  10-14 2-3  01-016
316LN max. max. max.
German
0032 126 04l 167 137 27 0.16
316LN
JI1 0.01 9.82 05 1163 11.77 48 0235
Table 2. Property of JJ1 material
&5 4T (Mpa) Q1 &2 (Mpa) HME(%)
310 632 425
32 A2 AN AlE SN
Aol %A CHHEIE @A YWREEE /F, 8
Aol Sof we svlel AHM YHsE MY
of, & 12 JJ1 MZoll tisi s&siUCt
Table 3. Opimum parameter of EBW
Npen SOF EHOR EEE L WEFES &S
(mA) (mA) (mm) (Hz) (mm/E)
25mm 150 725 1 o 800 200
47mm 230 725 1 (0] 800 200
ZEua JIEHY - 60 kv BARAHEF  45mA {272 : 230mm

MU ZEIZE ; 8*10*Tor ZHZSE : 8x10°Torr XM Flat
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Cross section of t25Smm&t47mm by EBW

Photo. 2. Cross section of t35mm by NG TIG
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Photo. 4. Tensile test of t47mm specimen
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Photo. 5. Bending test of t25mmé&t47mm specimen

T 9t DEA B SAHUOIEA AfglelA
323 2% 43 AlH 2ol izt MR 8Y SN2 EMs 2och
<o 8FTe R0l -mm#ol X WO mymu gmol o mam Ase LIRS
2 transverse % foR X4C'[‘°|'O1 )‘I°4°|’ E" Lh %L .lol_u ﬂxl % &[9_ APEEID:L A

SE7F 020%01M 0.18%2 BLHASH, MY wymol dsiMe BHM TIGBHECH HAY
& BEUOIEA SHSRSB F2 AR gmol aje sl Ueidcr olzels ME
0.18%0|40|H &=3=0| Wotxle HE x| Hago MESY Ziao w2 HS x| =«
g4 YeD2 MR 8Fel IauEol wE

r

. A olM A 8Fe LMo A=gctn T
dEXSE AX @ Uo2 meHECL B, 4 g ss ax2sjolMe MY S
HAEE RAC Siet Crel (ARTY 12%  ye Ajgol +usiojor stof, WA xfolH £

2= A 5 !

= EEEA Mg =% npx2} sHACH

3.2.4 Root'# Spike Fluctuation 13} 23l

XY EFF FER9| SpikeP A2 AKX
S% FlucmationH & HASAH SHY¥o 1. F.M.G.Wong and N.A.Mitchell : Selection of
g% MZ MZAl Back Plate9 Atet ¥ FI} Tokamak Toroidal Field Coil Case Structural
ol HMF =H iR E HHE £+ Uch Materials. Advances in Cryogenic
Engineering. Vol 44(1998). pp 65~72.

2. W.H.Jung,I.C.Jung,J.0.Kim : A Study of 3D
Trajectory Generation Tech., Korean Society

30mm of Precision Engineering(1999), pp 361~364
10mm 3. Dipl. Ing. H. Schultz : Electron beam
welding, Abington Publishing(1993),
TSRS A T A 4. J.A.Brooks : Electron Beam Weldability of
Photo. 6. Spike fluctuation of C/S High Nitrogen Austenitic Stainless Steel.

Sandia Laboratories(1973).



