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Abstract

In the present day, the needs of new steel for lightweight car-body have been increased in the automotive
industry. however, the resistance spot welding is difficult to apply to the new steel because of the narrow
weld current range and defects. As the solutions to these problems, adhesive bonding process is proposed.
Adhesive bonding which reduce noise and vibration can be applied to joining the new steel. In this study,
crash tests of b-pillar applied the resistance spot welding, structural adhesive bonding, the mixture of the
structural adhesives and resistance spot welding were performed. And FEM crash model for b-pillar applied
the structural adhesive bonding was developed. The results of experiment and analysis on b-pillar crash test

were compared to verify the validity.
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Table 1 Experimental condition for adhesive bonging
& spot welding

Parameter Condition
) Overlap width(mm) | 6.25, 12.5, 18.75, 25
Adhesive
Thickness(mm) 0.2, 0.3, 0.5, 0.7
Adhesive |Overlap width(mm) 12.5
& spot
welding Thickness (mm) 0.2, 0.3, 0.5, 0.7
Current 9.7TkA
SPot | \yelding variabl Tim 13cydl
welding elding variables e cycle
Force 300kef
[ 5
(o A

(a) Spot

(b) Adhesive (c) Spot and adhesive

Fig. 1 Specimen for normal tensile test
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Table 2 Normal tensile test specimen

Parameter Condition
) Overlap width(mm) 25
Adhesive -
Thickness(mm) 0.2, 0.3, 0.5, 0.7
Adhesive Overlap width(mm) 25
& spot
welding Thickness(mm) 0.2, 0.3, 0.5, 0.7
Current 9.7TkKA
Spot . . -
i Welding variables Time 13cycle
weldin;
g Force 300kef

Table 3 Configuration of test specimen

Pitch(mm) Spot welding rate(%)
20 100
Spot & 40 50
adhesive 60 29
120 14
Spot 20 100
Adhesive 0
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Table 4 Configuration of test specimen
Number | Pitch of [Reduction off Number of]
of spot | spot (L/R) spot specimen
(L/R) (mm) weld(%) (set)
Spot 32/30 | 40/40, 30 0 3(1)
Adhesive 0/0 0 100 3(1)
32/30 | 40/40, 30 0 3(1)
Spot, & 24/23 47/47 25 3(1)
adhesive | 16/15 | 72/78 50 3(1)
8/7 154/180 75 3(1)
Total 18(6)
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Fig. 5 Crash test specimen
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Fig. 12 B-pillar crash test

(e) Adhesive & Spot(25%)

Table 6 Results of experiments

Pitch of |Number of| Deformation
spot weld | spot weld (reference
(left/right) |(left/right) |height : 290mm)
40/30,40
Spot (30~40) 32/30 93.7
0% ‘(‘gﬁ%? 32/30 89.0
Spot &
adhesive | 25% 47/47 24/23 91.3
(spot
reduction)| 0% 72/78 16/15 92.7
75% | 154/182 8/7 95.3
Adhesive - - Not measured
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f. : shear interface force

S, : normal force at spotweld failure
S, :shear force at spotweld failure

n : exponent for normal spotweld force
m : exponent for normal spotweld force
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Table 7 Comparison for experimental and analytical

results

Width | Thickness | Simulation | Experiment | Error
(mm) (mm) (mm) (mm) (%)
6.25 0.2 3712 3787 1.99
6.25 0.3 3673 3615 1.61
6.25 0.5 2529 2654 4.73
6.25 0.7 3535 3490 1.30
12.5 0.2 4195 4120 1.81
12.5 0.3 4280 4270 0.25
12.5 0.5 3057 2995 2.08
12.5 0.7 3587 3622 0.96
18.75 0.2 4437 4334 2.37
18.75 0.3 4110 4298 4.38
18.75 0.5 3697 3821 3.25
18.75 0.7 3638 3531 3.01

25 0.2 4449 4481 0.72

25 0.3 4389 4492 2.30

25 0.5 4359 4325 0.78

25 0.7 4090 4188 2.34

Fig. 19 Shape of experiment and FEM analysis

Table 8 result of crash test

| weline | man | 1| B
rate(%) | (mm)

20 100 | 2055 | 211.1 2.73

Spot & | 40 50 | 203.67| 196.1 2.81

adhesivel g0 29 197.67 | 195.8 0.96

120 14 193 | 188.2 2.48

Spot | 20 100 200 | 201.1 0.55

Adhesive 0 191 | 187.9 1.62
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Table 9 Comparison for experimental and analytical

results
Pitch of Number of Ave. . Compare
spot spot. weld deformation|Anal to experi-
(left/right, (left/right) (ref. height:| sis ment(%)
mm) 290mm)
Spot 4(1(3)(/)3943? 32/30 93.7 95.6 2.02
0% 4(1(3)(/)3943? 32/30 89.0 88.3 0.78
Spot &
adhesive |259%| 47/47 24/23 91.3 92.5 1.29
(spot
reduction)|50%| 72/78 16/15 92.7 97.9 5.61
75%| 154/182 8/7 95.3 110.2| 15.63
Adhesive - - Not 125.9
measured
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