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Abstract

Welding technologies with high productivity is very attractive in the field of welding. Flash welding is
essentially very fast welding and can meet this requirement. However, their weld properties, especially
fracture toughness, have not been acceptable and thus the application has been limited. In this study,
factors governing flash weld qualities have been studied using high strength steels. The effects of weld-
ing conditions and base metal chemical compositions on the weld defects are summarized. The effects of
inclusions and microstructures on weld toughness are also discussed. Through these results, quality
improvement methods by applying special upsetting conditions have been observed and these are pre-

sented in this paper.

1. &

77 Y AR T — 7 IR ORI EREITOTE O L% B E)
LASHAT ) “BHEA" I L, 3 2 & —2 86§ 5 T
ETHY, RIS TEWD, 20w 4T E By R
£ =) LAOBERBBGIF TORBIEL T A LV ETH Y, 2fik
(SR OB DS\, ZOSEICBIT AR E LOMERR
BIEKE OB TH V), B RBROREsZER S D, —7, 56
MOGBHEAOBMGI & LTI, 31 7T 4 > OB Mg, #ikl—
WVOWERE, RS LA ORERE T = — ¥ OBEHESEIBIF O
b,

A T4 OBHEHE BN E 572354, Bl21E, 750mmiE,
WEI9MmD /S 7% HE) T T — 7 3T 23954, 1EH%F1390min
~120minTH B DL, 7T v ¥ 2 EHETIE 3 minfEfE & 5
BIEREIRON T DY B D7 T v ¥ BTl oEE
REGOIIRNINZ, EEREOMEI TR SN D, T E TORf
FEN T NEE RGO Z > 72 b DA, EHEIRMIEICET 5
FERTENIARD T2 WS, — AT EEER I T B I HRTEE L
CHIELS, YUEmENLEN TS,

WA, S NBMPHE VT IOBEIZ BT b EhaE Lo g2

il

2 D3, EHEEOE ORI OmiaE L & & b1 —g K
EEWMLTETVD, KRERIINSEZHREELZLDOTHY, &
SREESRAR D 7 T v ¥ 2 RO VBT A T & SR RIS
M BME 24T o 725 RIZ DOV TIRR B,

2. SRAENDT Ty Y 1 BEESERMICRIZTR
2RTF

77 v aEHTCRET 2 RIRITEREEEEIC S 5 1D Kk
(SRR NL—%, GERIG, $5VIEHAEBREOHEEIBIZR SN
KBE(7 F v M) ETEREAFM L TWa 5D TH Y, BEIAICIE
GBS B0 ZOBIABE IR, EOEWHK
M7 v TN oTBY, ZORIMICIINS RIEEEMNEY
(DBBHEICATE W T 2) A Bl S B, TNHIESI, Mn, AlRE
G THY, 7Ty a2 TRTHEIERSNATT 7Ly Mi
FELARTHH L ENTICBRAHISERE L2b0Thsb, 77 v v
EHECBU A NBEHIEEL LT 7 Iy a8kl 200TH 5D
A, FoTav A, OO, O L B, OF
W > I & B HMES OB, ZOHROT — 7 B L AR
V) 3ODBGEOMN KL THY, 77ty Mo TERE 7

T v T a A LA, WIS AR 7 L — 2 25 S VR Rk

OO PR Eabit s s —
TREIE T E20-1

EEMER T
T293-8511 TEL:(0439)80-2300

20 GRRFGERT AL vy —  EEREA



RN 7 T v o a1 TR

DIEHEE %5,

B 1 SEHRI OB LR LIZBITH S (R 1, Steel A) o HATH
KT HN TR COFINFEAELTIHIL TB Y, FNEL (1)
(S 1) oS OiRO 4R (= MR O#: ) 2 LA (n)
X T RRERF IR (L)) 1 28 A L L TR 72D TH D, Hho
RS LT T 7y MUomE 77 v ¥ 2 TRk ST
BIRONMPENTH 2 2 WG 0 b, BE2IIRT L) ICTH
D S CEBEATTLIONS R AL, VWb LH—

BEE1 EHEEXMESEEOSEME
SEM image of fractured surface in defect area

(o}

O Without preheating
® With preheating

(2]
T

N
T

Percentage of weld crack length, %
S

o
[ ]

Upsetting length, mm

M1 ZHEEENRERICRETFHRSLIOT T2y MEORE
Effect of preheating and upsetting length on weld crack length (Steel A)

Third lip _l

4mm

BH2 AHEmEEO
Cross-section of welds
(a) Without preheating (b) With preheating.

FU T, DERPEEL %D, — ) v FIERERR I Y
BENTWEREDT 78 v MIEI X > THRE SN A RE5EL
BT END, FEROMINT X o TR T 5 HHIE, AZLONY
I X - THERVBIEEAMEE S, 7 78y MINERICER L ok
WOER IR b7z Bl by,

AT RN ZOFEFI b, §iM OG5 Lo TRE gEs
Wb, HHMOYE, SINEERT—RICALEL L DITHAT 2
A%, SAUSESRERIC AR TS, MnDEHE R D74 <, BLEmo
RWAICHEREH SN D720 TH 59 —J7, FEHREEH CILifEIC
Lo TEHEL CHNDIRT 256D, BILELREROEFREDA
%O THEAHOEN LGS 52 EATHENL, TNHFEEIZD
W 1 OGr. DIZZRTRE2.4mm~3.2mm, 5[5k Y i £ 323MPa~
69 1MPa? SR % B\ TR L 720 BEERSH I Si-MnAR DB B &
DR MR TH Y, —HBIZCr, Nb, VA EEH T A5 %
Gt VEERKGIEAR Y FE T mm, HITHEEL80° DT HERTIT
W, EINGEAERTREM L 72, K2 13Sif % 3kiEL L, CiéSim
ETEINIER A B LR TH D, C, Sik b ICHNIEERE
HWRSEL, 72, BEHHIZ950C X30min+HE OBES 72 F L
P& AT o THEHS % kAL S & 7 kT 1B s A S 0S8 A &
%

B2 L )SiOEBIRENTHY, CESUTHWICHINEAHEE
BIRSETVWAMRE > TWVAE I EDD, ENFEEDEANEHE
R (Feq) ZMn, AlD & TMHRD L ) ITHH L, 405D
SREESAR 2 L3t & L, e, pB1, B2, nkEURAIZRD 72,

xR HESBOEFR S
Chemical compositions of steels used (mass%)

Mark | Steel C Si Mn P S Ni Mo Nb Al Others | Thickness (mm)
A X80 0.082 0.25 1.84 0.011 0.001 0.19 0.09 0.043  0.023 Cu, T,V 12
B 980HT | 0.07 0.23 1.9 0.015  0.008 - - - 0.04 Ti, V 13
C X65 0.087 0.19 1.29 0.011  0.0007 - 0.22 0.034  0.033 Ca 8
* Quenching: 920°C X 15 min+WQ, Tempering: 600°C X 15 min+AC
Gr.D | Sheet | 0.013- 0.01- 0.19-  0.009- 0.009- - - 0.0- 0.002- A% 2.4-
steels | 0.171 1.24 1.62 0.026  0.023 0.05 0.100 32
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