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Evaluation of Welds of Aluminum Alloy AA6022-T4 Welded using Electrode
Force Changeable Resistance Spot Welding Machine

Kazutoshi Furukawa®, Mitsuaki Katoh**, Kazumasa Nishio**,

Tomiko Yamaguchi**, Fukutaro Nagata**

Resistance spot welding has been widely used in the field of automobile industry. The authors have de-
veloped a resistance spot welding machine by which electrode force can be easily changed during weld
time. We studied the influence of electrode force (base electrode force Py, primary electrode force P; and
secondary electrode force P,) and welding current [ in spot welding on the properties of welds of aluminum
alloy AA6022—T4 which is used in the automobile industry. We changed welding current and electrode
force, and monitored temporal changes of electrode forces during the welding. Shapes of the temporal
changes of electrode force monitored were classified in three kinds and these lead to the changes of the max-
imum tensile shear load F,,, of welds. Though some solidification cracks were observed in the thickness
direction of specimens when welding currents and electrode forces were high, these did not affect the maxi-
mum tensile shear loads because sufficiently large nuggets were developed. Solidification cracks parallel to
the specimen surface, however, lead to the decrease in Fy... The results by regression analysis of the in-
fluence of Py, Py, P, and I on Fp,,, showed that Fy,, increased with the increase in P, when Py=2450 N but
increased with the decrease in P; when P;=3000 and 3430 N for the same welding current, and no in-

fluence of P,,

Key words: Electrode force changeable resistance spot welding machine, Aluminum alloy AA6022, Tem-

poral change of electrode force, Maximum tensile shear load, SEM
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Fig. 15 SEM images on fracture surface of the weld in 30-3430-100-100
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Tmm

(a) 18-2450-100-100

(b) 20-2450-100-100

(c) 22-2450-100-100

{(d) 26-2450-100-100

Fig. 16 * Changes in macrostructures of welds for constant electrode force when changed welding current

(P,=2450 N)

(a) 22-3430-100-100

1mm

(b) 28-3430-100-100

Fig. 17 Changes in macrostructures of welds
for constant electrode force when
changed welding current (P,=3430
N)

5 & ]

(1) =+, +BEROIEDORRMBZELE,
BEBR, —KMEHROZKINENIRE
LXRBZER Y - TEHECEL LD,
sEE R CE .

Imm

(a) 22-2450-40-100

(b) 22-2450-40-120

-

(c) 22-2450-40-140

Fig. 18 Changes in macrostructures of welds
for varying electrode force when
changed the second electrode force (r

=22 kA, P,=2450 N, P,=40%)
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Imm

18-3000-45-100 18-3000-100-100

22-3000-45-100 22-3000-100-100
imm 1
26-3000-45-100 26-3000-100-100
Varying electrode force Constant electrode force
(Fi=45%) (Pi1=100%)

Fig. 19 Comparison of macrostructures of welds when varied electrode force with those for constant elec-

trode force (P,=3000 N, P,=100%)
)
-

(a) 30-3430-100-100 (b) 30-3430-65-100

1mm -

(¢) 30-3430-535-100 (d) 30-3430-50-100

Fig. 20 Changes in macrostructures of welds when the first electrode force is changed for 7=30 kA, Fy=
3430 N and P,=100%
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{dy Region B
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{e) Region C

Fig. 21 SEM images of fracture surface (30-3430-45-120)

MENY—E & LIRERBO A+, B
TR\ T, BEBRAO—KRMEN LB
Xgn L, ¥, rREEEFACER
BB IhPT L Isoteh, T OERILE
EMFORAIBECAMMEILIZEA LY
BEYRITSeh ot —77, EEMEN
X 0 b —IMENR40~50% T HA €5
L, ZoFERIEA T AEAL RS b,
5 Fy y PR IR T bhde
boTF, BEKTORKGIRELAMREL
INE Do e RBREOWE O SEM S B
RBLCER, WEHCIBEMYS+5 CTlhdo
7o &% 2 b AR EBRORERECFE
ThgEhr@oohr.

BERN, XAMEH, —KRINEDRT

6

(6)

WIEN LW ER, £ L THRKFIREA
MM EYRBER L LCERRS LT -
CRER, EEMENC L - TRILDBERD
Bont. WThoBdcd, BRIIRE
AR & — W EN O 3 HBILFED
bl ot
EAMENH 2450 N OB E, BEBRRK
V—RIMEN LRI EE L LD, BK
5B AMHTEIEKT2EM»RD LI
oo chi, BEBROBEKCH T
¥y b DOKEIDHALLY, —RIED
BRARRETL Yy FOKE X IR
¥, DT Lz L@l LT 5.
ZEADNEFTH 3000 N DBE, BEBRRD
BA RO —RIEHN OB - TRKAS|

B & B %% Vol 44 (2006) No. 10 29


Administrator
スタンプ


462

REABMEIHAT ZERALARD DR
fo. ThiL, BEBROHARO—KINE
HOBPCHESTF7ry FOXE I8k
LicZ &, £LTC, BEBRIKEVES
BN I hT 0 o Tl 2%, —
EMED*FAILB Ll - TEho
RENB Licz b @R LTV 5.

() EERMEDHMON OBEICIL, FES
WA YD X BEie b IR 1T /e
HEZ b Eh BB S hiciedic, BAH|
REAMEE & RERROMCIIHEILEE
HhRiehotc. Linl, —KNEHZR
PIhH LENRLBLTHERLARED S
h, X0KR, BRXFIREANMERIEL
L.

@) DEoHMRCX-T, Bifkryy b 2B
BRI B E L EFMENZ 5
Z, —RIMENRETIRH LT
KEBBRKFREAMMELYES 2 LHF
BETHHZ EXBILI LT,

2 £ x &

D) Rz, BE¥S, BE BAEE, L#
(2003), p. 352 ; HFt #, PHEE, FE — B
RBEBMRR, Fok, EREE ERHK
(1975), p. 1 ; IRMGIESS, REMEX, MARRK, HA
BESMAR, #3245, ©XLVERBE 3L
WAR T, ERHAE (1975), p. 1.

2) Furukawa K., Katch M., Nishio K., Yamaguchi T.,
Study on the Development of Electrode Force Changea-
ble Lap Resistance Welding Machine and Characteris-
tics of Welds (Report 1), Quarterly Journal of the Japan
Welding Society, Vol. 24, No. 1 (2006), 1-9.

3) Furukawa K., Katoh M., Nishio K., Yamaguchi T.,

30 & E B4 Vol 44 (2006) No. 10

Study on the Development of Electrode Force Changea-
ble Lap Resistance Welding Machine and Characteris-
tics of Welds (Report 2), Quarterly Journal of the Japan
Welding Society, Vol. 24, No. 1 (2006), 10~16.

4) FREAHMEEREERS, FIRESHMR
W, EEBHY— A& — (1994), p. 331,

PEEOBN

a8

sk BTRA '


Administrator
スタンプ

Administrator
スタンプ

Administrator
スタンプ

Administrator
スタンプ

Administrator
スタンプ


