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Development of New Welding Method on Spot Welding for 4 plates.

by Takumi Shigemasa

Abstract

Recently, auto manufacturers have been improved fuel consumption to reduce a carbon dioxide emission and the cost of fuel. For
example, by using new continuous joining methods: laser welding (LW) and friction stir welding (FSW), bonding strength is
improved and weight saving is accomplished by reducing a plate thickness. However, in comparison with resistance spot welding,
the weldability of these new joining methods is lower and it is more costly. Moreover, joining time is longer. Therefore, it is

necessary to develop a new spot welding technique which can satisfy higher bonding strength.

If the pitch between spot welds is larger, the joining area can be larger and higher bonding strength can be obtained. However, if
the pitch between welds is short, shunt current generates and then, the heat generation at the welding points becomes insufficient
due to the shunt current. As a result, it becomes difficult to obtain enough bonding area called nugget.

On the assembly of automobiles, many plates must be welded at a time. Especially, when 4 plates are welded at a time, welding
becomes extremely difficult. The reason is that it is difficult to determine the proper welding condition and exceeded or insufficient
current can cause the generation of smaller nugget or dust. Thus, it leads to increase production cost.

In this research, the author has investigated welding conditions that can obtain enough nugget size on spot welding at the short
pitch. Moreover, a new welding method is proposed on the spot welding for 4 plates. In the new welding method, welding using
supporting electrodes in addition to a main electrode is developed. As a result, it is found that enough nugget size is obtained in a

short time by using supporting electrodes.
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Fig.1 Connecting condition
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Fig.3 Relation between electric current and nugget size.

MO08-2

Fig.5 Analysis model of 50mm
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Fig.9 Relation between welding time
and nugget diameter.
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Table 1 Welding conditions for analysis of 20mmpitch .model.
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Fig.11 Proper welding parameter 2
on 1500N in sgeezing force.
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Fig.12 Maximum terﬁpérature distribution of 20mmpitch model.
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Fig.16 Analysis model using different electrodes.

Table 3 Welding conditions.

Current (kKA)

Welding time (cycles)|Squeezing force (N)

10.0 3.0 3500

Main electrode
Fig.14 Analysis model using sub electrodes.

Table 2 Welding conditions.

Current (kKA) Welding time (cycles) Squeezing force (N)
Main electrode[Sub electrode[Main electrode|Sub electrode
11.0 8 6 2500 2500
()

nugget

1530 S T

d=5.56mm
d=5.23mm

)
1341

1153 ¢

=5
o=
—=3

964

20 Fig.15 Maximum temperature distribution.
TAMEL, E2sBIEIC 0.7mm @ 270C #7862 2 4%, 1.4mm
@ 980Y FEE 1 4%, 1.2mm @ 590Y #MEE 1 M AW 5.
WHDOAR Y MABHEER WD &, 270C M4 72T
Ty NBERSILT, ABEERKEZLTH 980Y MICiE
BTy BRI T YRR AELTCLEDY. 22T,
T D2 SOBHERERET D.

5.1 HEEREAVEBEEE

Fig.14 (TR fTET LI LD, Lﬁ%wéfﬁw
Iz THLOD EHE(270C #A1I1) Z #H B EM CHNE - @E L
ébt HRIZ Ko THF y ARSI <m2mcﬁ
b ERT Ty MBERR S TS Z L a2RkA 5.
mezzﬁﬁﬁﬁxﬁ%mwfﬁﬁ%ﬁb N -
BIL T EM & B EMFEIRFIZBAME L, 6cycle RAHBE h’i
ZERfT L, £ 2cycle & FEMARM T 5. Fig.15 (ZfiF
Wk RO EBERE S 277, FAKEY, £ TOR
MCTHEFT Yy MERTERIND Z LR TE .
5.2 L TERLGLIEBERAV-BIEELE
HMBiLTﬁaéﬁm%mwk%ﬁ%?wfaé
Lemcﬁwwfﬁ TIT MRS R0 OEME AV, T
(590Y #A1AI) 7> FE A i&% 28 R70 OEMZ WD Z &

M08-4

()
nugget -
1530
1341

1153

Fig.17 Maximum temperature distribution.

CHABAM M OBt Ag A 2 L X, 270C I b IE
Ty MEERERESED Z L ERRD.

Table 3 1 Z/R VARG 2 W T2 RS B O fe = B IR
FE AT & Fig17 (2R d. R K Y, 2 TORMT#iES
Ty NEPERSND Z EBHEGER T 7.

6. % -]

ARFZETITIEE v F ARy MEZOER L, 4 KITH A
By MNAEEFRREICT AIREEREZRRTH 2 HN
LU, BRAE(LBBfREE FEM 2 AV AR > b iaEE 3 kot
By alb—va rFEEHOTRF LIRS, LTo
LA 1572
1) RIEHT FIEIC K D MUTRE R & ZBRE R RAFIC—3
L7722 &0, REFICE 2RRIIZ Y2 LDOTH
LT ENyIoT.

BY v T ARy MNARECE O CARBFRIC & 2 5Ft 5
EERWD L, BIERBRESFERETELZEN
MR Tz

BB N R 2B E A ND LT, 4
BITHGAR Yy MNAEEZFRRIZTHAZ L EZ R LT,

2)

3)

2 EXM®
BRAERAME ARy MEEIZ L 2 BELESE
b2 DOFE, HARBEWHSE 559 55 35, psd.
MA Ninshu, MURAKAWA Hidekazu : Numerical and
Experimental Study on Nugget Formation in Resistance
Spot Welding for three pieces of high strength steel sheets,
Journal of Materials Processing Technology, 210, (2010),
2045-2052

1)

2)



