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The Effects of Welding Clearance and bending moment on Spot Weldability
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Abstract

The automobile is made up of thousands of parts. Some parts are formed by pressing and
combined by spot welding. To find weldability conditions of spot welding, clearance between two
welding plates was made and after spot welding, weldability is evaluated by means of tensile shear
load, nugget size and shape. Specimen used in this study was a steel plate of 1.2mm thickness and
electrode was Cu-Cr alloy of 6mm diameter. When spot welding started, the clearance of two
specimens  was changed Omm, 3mm and 5mm and distance from vise to measure influence of
bending moment 25mm, 45mm, 65mm step by step.

The fractured surface of specimen after this test was observed by Optical Microscope to measure
microstructure and nugget shape. When clearance of two specimen was 3mm and Smm, strength and

nugget size was decreased and nugget shape was not clear. The much bending moment and crosshead
speed are the much tensile shear load is.
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Table 1. Chemical composition of steel sheet

Chemical Composition

Coating Weight (g/m’)

C si |

R Fe

outer side J inner side

0035 | 0005 |

008 | 0012 | 0007 bal.

185 |12

Table 2. Mechanical properties and thickness of steel sheet

Mechanical Property

. o ] ] Thickness (mm)
Tensile strength (kg/mn)|Yielding strength (kg/mm) Elongation (%)
31.0 36.52 50 1.2
Table 3. Spot welding conditions
Parameter Welding Clearance Electrode Distance from . .
. ) ] Common Condition
Electrode Current(KA) (mm) Force(kgf) | vise to tip{mm)
150kgf o squeeze time © 30cvcles
. Omm Zomm ) i
6mm . . 240kgf _ welding time @ 12cycles
. 6~ 12KA 3mm 45mm ) .
Cr-Cu B 270kgf 6 holding time : 10cycles
5mm § ) o
1 300kgf | mm cooling water : 6 ¢ /min
78 o o8 A" EFEES =Ysted H (150kgf, 240kgf, 270kgf, 300kghH? HF(EBE~
£HE dAEH, 2AFEaE Al {HKE 12KA)E WEa71ea Spot §HE HAsta e
nolg gy HE 2EP AEHE ud 9%-H W, W7o §£2 6¢/ming A FX B
o FEAy 3 ZEWE W3 adn JdAss 7R 30 cycles, &HAIZY 12 cycles, ¢
(crosshead speed) W#h& dAlstel #3d §3 T SAATE 10 cyclesE QAFA {AT A
NP HEHBL ool §7 olgRel T Faharh APWe vlAT FYRWEY I
W 83 rREY e 8eY #AE vHE = Z2x3517] A wpolzel A &3 ®H(tp)7hA] Y
s F3d A Ao HEE 5o A4 7% A8l S 25mm, 45mm, 66mm=z Z4 @}k Table 3
Gz 28 F AES T} o2 Age Aey 242 VEa ek
HoAFol AlgE Aol ALET BH7I=
2. Alsidby o wHA single point® A X4 FgA &1
7lojch, BH A, FHGAD #H FAAE &4
3 = By 2163
b oaTe AEY AHE Ay ngqq @ 0 PHE ANE B gy g
©o A ax re =R AE ALas 259
o BHE AR EAo A Hed 24z C GE9E SUH FAAE AsHA LHAR
A4 998 Table 13 Tabe 26 Lheg 2l A% 9e CrCug AHgetdnh ol SR
v om0 E BT e ggge wolvl A% AR 4TS
A&l og AlEAlzx e FA7 1.2mm<] < N . .
o o o b AHAE AMgdd &4, BAEsATY. Fig 12
= -1 i e
Et\]l' Ol"ﬁ—!—u%'&a Z—‘,_Ol 90mm, 'X—qz 25mmE X_i 01}72}_7‘\_%% )\1 —‘j‘:}_ﬂ 53%% L}E‘}—Lﬂ‘}i:ﬂ Flg 2=
geh F dAdd= Algdel 59e £d&] A Ade zrEEEE GEW T 9t
El

oA otAEs AW @ AHAHT. 5 on 349 wE ARAS Asdgen vk
ad g 5 AEES 24mm HF T 5dE) ANF71e] SEHEHE 1500kgoR  UHEE
A ARAF NIE o) &slo] AFEA Abol9 = (Crosshead speed)® 0.05, 0.5, 2, 5. 50mm/min
£ Omm, 3mm, SmmZ 2 T g o= HAy Agstdn FL&HEE AHg A
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