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Microresistance Seam welding of Zr-based glassy alloy to(stainless(steel
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“Graduate School of Engineering, Osaka University, JAPAN, * Institute for Materials Research, Tohoku University, JAPAN

by Shinji Fukumoto ',

Abstract
The similar and dissimilar welding of bulk metallic glass (BMG) and stainless steel were carried out by micro-resistance seam
welding. The similar joints of BMG showed high joint strength and little crystallization occurred by the resistance seam welding. The
microstructure of weld interface was not homogenous. Thin intermediate layer formed at the center of the weld interface, which is
main contributor to the joint strength. In the case of dissimilar welding, supercooled liquid phase broke out at the weld interface at
the beginning of welding, which led to increasing the contact area. So the thin intermediate layer tends to form at the interface instead
of developing a weld nugget.

v

N

Key words: fesistance seam welding, micro-joining , (interfacial reaction, Bulk metallic glass, Dissimilar joint

1. %=

TENT 7 AEEOF TSR E LM & AR A 358
NIEBATA(BMG) 1, JEH ICHENTHERENE, MO 4
WEET B TEAMEEL TRVICHIBENTVS, &§
THBBENDEYL 7 RENVSHIEL, 2FULRHDLD
f&?ﬂﬁﬁT%iﬁﬁ*ﬂrc‘:%ﬁﬁéb&é:&'C“U/(l<‘1/‘/°/‘E7}?‘/*}1/"
RAVAVFHRE 72 E DF A A~DHADE Z BN TS,
LU0, &R T RIS T HE I O BUR IR &b 725 s %
Fefbmll, FBIIc ko TE LT 5720, ZhET
ICREDHAERIEE AL, B —AEE W, L—
PYaEE DD, IEHIAR Y MAEE I97L, M P BR G HIEE )
K&, BEBE /NN BB TVS, $r,
BMG [l I A TR 7 B A Tl o T BB L OV B
WHTIE, BEAHICIS B ALk R I K 272 4
5 ZBT0, IR AR EL S, T2k
%I, Zr £ BMG & Zr DETFE — AT, Al
LU — ARHMEEEOICH BT EIERBATHY,|
BMG o’)*ﬁﬁ‘ﬂ)ﬂ—é@&ﬁéﬁzsé‘:kﬂ*&ﬁﬂ@ﬁﬁiwm
EIHILTOS D SHICKL TEEBIE, Zr 5 BMG S | \

HEEMB ChAAT UL AR~ A iK LA Ry NAREL, & \,‘

T B i 92T & TG S COVE R 2 I TR B
TEHZELEHELLY.

AHFFETIL, Zr £ BMG EAT > L AH 0D [RIFE 3 T ORAR AL
D= A7aEH Y — MEBEEITV, T OEA S O/ Sk
FIREOBREHLNCTAIEEZBRIEL.

2. EBRFE
2.1 A E

22 '«Mm@wy—u‘ﬁ%'"

A —ATFALFRAT LA SUS304 (FR/E 200 um) BL
ZrsoCuspAl oNijg @ JEH T A% FV Nz, AFFE TRV BMG
i, B FREIETERL, BEMNTIZL> THER RE 200
p.m) 173[1]:1,7‘: %A@i#zooo DTAVHETH BT, 7L

" 2 N

| Fig.1 Schematic illustration of welding set-up (a) and! \\
| we]dmg current proﬁle (b) o /

(@)

N ‘\

Disc electrode (+) ENT -

Upper sheet

(SS)
Lower sheet
(BMG)

(b

~—~

Weld
time

Cooling

time
Pl t—P
Ll

Current

Tr7°%a > 13

~Ara —LEBEFA =S, DC BIRSYFT7 A
4 1S-110A) BERUOASKMEREE~YR QY F 77 /25
FT-2030) Z AV TYT o7z, Fig.la IZZ DBV v 7 &R T.
BABIIIFRB T 4 A7 BAR, ERANIZT Ty NEBELE.
TAAY BEAET080 mm, HRIE 4 mm, BARICHE =R A4R
R2.25 £L7z. BMG & SUS304 DB 24 DBE1%, SUS304

N2

PR

(g

b Fr;
€ 2 BCE


liaison
テキストボックス
 よくある間違い例


T AA7EBRBMNIZ, BMG 277y MBI Ey L.
Fig 1b BB T 07 7 AV BT, @B, BI O
K1) TNZN 10 ms BEO 20 ms LU, IBEERE
300 -920 A TE LS H 7. BEEHERBLIOBEAEITZENE
7L 10 mm/s, 49N &L 7-.

BEAEBOWE 2/ N7 WHE T BT, SUS304 [AfEkFIE
' SUS304/BMG Rk FILT 2 U CEBMTyF 7L,
BMG R0 FiT oy F o 7 EFICHFEREMSBE R L OEE
I FBAMEE(SEM) TR L. £l X MEE
(35 kV, 80 mA:Bruker AXS ! D8) THEEH OMHIFEETT-
72, AV A—ZEI% 0.05-0.1 mm EL7=. #FOEEILFEY
AWTRBRIZ L > CRMIEL, 74 SEM THIZE L7z, Fig.2(Z5]
B ARO[ 2R

3.2 SUS304/BMG bt i
3.2.1 Wit

Fig.6 1Z SUS304 & BMG DB #:E kT O E MBI
HEE THD. IWHEBRSEMNTE0I1cEblie> THEA IR
BNz, SUS304 Il H¥ERLT -y MITERRL TRb ¥, #
N7 u—R— /L DI RVEER EbBES o7z,

BE R

1) Y. Yokoyama, N. Abe et al., “Electron beam welding of
ZrsoCuspAljgNijy bulk glassy alloys”, Mater. Trans. Vol.43
(2002), pp.2509-2515 ¢ €— V| AL

2) Y. Kawamura and Y. Ohno, “Successful electron-beam
welding of bulk metallic glass”, Mater. Trans. Vol.42 (2001),
pp.2476-2478 o

3) B. Li, Z.Y. Li et al., "Laser welding of ZrysCuygAj; bulk
glassy alloy”, J. Alloys and Compounds, Vol.413(2006),
pp.118-121 =

4) Jong Hyum Kim, Changhee Lee et al., “Pulsed Nd:YAG
laser welding of Cus4NigZry,Tijg bulk metallic glass”,
Mater.Sci.Eng.A, A449-451(2007), pp.872-875 »

5) K. Fujiwara, S. Fukumoto et al.,”Weldability of
ZrsoCujpAl oNij bulk glassy alloy by small-scale resistance
spot welding”, Mater.Sci.Eng.A, A498 (2008), pp.302-307

6) S. Fukumoto, K. Fujiwara et al., “Small-scale resistance spot
welding of Zr based glassy alloys”, Mater.Sci.Forum,
Vols.561-565 (2007), pp.1307-1310

7) Y. Kawamura, S. Kagao and Y. Ohno, “Electron beam
welding of Zr-based bulk metallic glass to crystalline Zr metal”,
Mater.Trans., Vol.42 (2001), pp.2649-2651 ,

8) WA, MEZBIIN,” A/ iRPAH#IC L& R TT
RIART L ZGR G BB AR I 4E”, 16th Symposium on

200um

f
|
|
|
|

Fig.12 Comparison between SUS304 similar joint (a),
and SUS304/BMG dissimilar joint (b), welded with
the similar welding condition
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