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Effect of TiC coating on electrode tip surface on
electrode degradation during micro resistance spot welding
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Abstract: The effects of TiC coating on electrode tip surface on electrode degradation mechanism were studied dur-
ing micro-resistance spot welding of nickel plated steel to nickel sheet. The results indicate that the electrode degra-
dation mechanism is basically caused by deformation at electrode tip and wear due to fracture of local welding be-
tween the electrode tip face and sheet happened at electrode surface during micro-resistance spot welding of nickel
plated steel to nickel sheet. The electrode tip life of CuCrZr electrode with TiC coating (1200 welds) doubles that of
CuCrZr electrode (600 welds), because the TiC particles contained in the coating deposits can prevent local welding
between the electrode surface and nickeb plated steel, then decrease the deformation of electrode surface.
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Fig.2 Technical parameters of

micro-resistance spot welding

¢
’ =152.4

D=1524m

S

K3 mRdagmrssi
Fig.3 Schematic diagram of

structure of electrode
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Fig.4 Schematic diagram of peel test
(a) —Sample; (b) —Peel test; (c¢) —After peel test
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Fig. 5 Changing curves of nugget diameter of

electrode as function of welds
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Fig. 6 Changing curves nugget diameter of

cathode as function of welds

Bl 7 B ok WA e AR A A P e R e B AR A Sk
HEARAR L . ANE 7 ATLLE ], CuCrZr B
FEL R RN 2 T AL P S 1 CuCrZr BH B H AR Sk 358 1) B A%
B A5 18 2 o, {E SR T A B S 1 9 B R R
SR AR B N A B N TR AR T AR S 1) B R
Sk R B AR 1 0 TR

Bl 8 7 ATESS 400 ANJE m I v B A HE AR Sk
PR B A . K 8 FTLLE H, ZEAH [F 4R
R, CuCrZr R KM HA( WA ) K TR
AW F 5 CuCrZr WRSKES I E AR . B 9 Fr s 4 P Fil
HARC R R G ARG S R R s B R . T LLE
WA R AL FE ) CuCrZr BF A% B85 2% 3505 (25 800
AR ) ISk AR R A H S 1 CuCrZr IR
HAR RASUE (56 1 300 AR A () Sk 3 B AR 2L A AH
5. B 10 Fras ok 3R T AL ER S R0 HE R Sk R T 4

=
T

>

b

&
o
T
S
D

D>

4 — Uncoated cathode
4 — Coated cathode

e
~
T
o>

Electrode tip diameter/mm
=)
oo
T

<
=)

0 200 400 600 800 1000 1200 1400
Number of welds

B 7 RIS AR Sk B AR B R R B AR AL i 2
Fig. 7 Changing curves electrode tip diameter of

cathode as function of welds

Bl 8 2 400 AN I B4R Fi AR Sk 348 10 LB 48 R
Fig. 8 SEM images of cathode electrode tip

surface after 400 welds
(a) —CuCrZr electrode;
(b) —Coated CuCrZr electrode
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Fig. 9 SEM images of cathode electrode tip surface after electrode failure
(a) —CuCrZr electrode( 800 welds); (b) —Coated CuCrZr electrode( 1 300 welds)
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Fig. 10 SEM image of cross section of

coated electrode

20 30 40 50 60 70 80
26/(°)

B ARCRITIRZ 0 X AT

Fig. 11 XRD pattern of deposits

on electrode surface
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Fig. 12 SEM image of cathode weld surface

of uncoated CuCrZr electrode
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Fig. 13 Local SEM images of area A in Fig. 12 (a) and

corresponding elemental distribution of Cu(b)
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Fig. 14 Local SEM images of area P in Fig. 13 and corresponding electrode tip surface

(a) —Weld surface; (b) —Corresponding electrode tip surface
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Fig. 15 SEM images of cross section uncoated
CuCrZr cathode electrode after 400 welds
(a) —Panorama; (b) —Point 4;
(¢) —Point B
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of coated CuCrZr electrode
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Fig. 17 Local SEM images of cathode weld surface and corresponding coated electrode surface
(a) —SEM image of area P in Fig. 16; (b) —Elemental distribution of Cu;

(¢) —SEM image of area P of corresponding coated electrode surface; (d) —Elemental distribution of Ti
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after electrode failure
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