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" Type A N\ ( Type B R

0

Parameters Type A Type B

Weld nut Total Volume(mm?) 400.8 1056.0
Projection Unit Volume(mm?3) 3.919 3.656
Projection Total Volume(mm?3) 15.676 14.624
Projection Unit Contact Area(mm?) 2.105 1.209
Projection Total Contact Area(mm?) 8.420 4.836
Projection Height(mm) 1.000 1.000

Fig. 3-1 Design and specifications of weld nuts

Table 3-1 Chemical composition of SABC1470 (wt.%)

Element Minimum Maximum
C 0.20 0.25
Mn 1.10 1.35
P - 0.025
S - 0.008
Si 0.15 0.35
Al 0.02 0.06
Ti 0.02 0.05
N - 0.009
Cr 0.15 0.30
B 0.002 0.004
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Table 3-2 Chemical composition of SWCH10A (wt.%)

Element C Si Mn P S B Sol-Al
(%) 0.10 0.04 0.46 0.01 0.09 - 0.046

Table 3-3 Chemical composition of S1021B (wt.%)

Element C Si Mn P S Cr B
(%) 0.21 0.41 0.65 0.01 0.04 0.16 0.0016
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(1) HE 2Ao] up2 A3
2 WA 2 (o]s ATA)S Type A HEONA, BA7HSWCHI0A)Y} H =
7¥(S1021B)2] €44 S
o2 MSI81-04 & E 7|Fel st 47 218t fskd

2]
|2 mE 2HSH(lobe curve)s R, SRR} WHERE =

e

5}
AlgHe] AlSi ZEHFC AsS @357l $5e] EPMA(electron probe

micro-analysis) 21 83}l th.

T RA A(olst AEB)E Type A UECA A" Aol diste] UE
A

Aol thelk 8 HAS HAESYUT. AlFA o2 MS181-04 &% 7]F9

A9} 2B AFEE A QIR R = 8§75 F(welding current : WC),

3

&3 A 7H(welding time : WT)& AR&3aL, 118 A== 71 (foree : F),

BN
N

] 7kt AlZH(squeeze time : ST), A AlZH(holding time : HT)o] ST}, il

g1A= Table 3-4 9 o] HA st Heds 235

Table 3-4 Fixed conditions of experiments

Force (kN) Squeeze Time (Cycle) Holding Time (Cycle)

4.5 60 10
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Fig. 3-3 Weld growth graphs of Type A
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Fig. 3-9 Macro section analysis of weld nuts
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Fig. 3-10 Micro section analysis of weld nuts
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(3) 2% &7 (main pulse)
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Cooling
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2~3Cy 2~6Cy 7~24Cy [Before spatter occurl

Welding Time(Cycle)

Fig. 4-1 Experiment conditions of multi-pulse projection welding
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Table 4-1 Experiment result of multi-pulse projection welding(1)

Pre Pre Cooling Main Main
. . . Weld Strength
Current | Time Time Current Time kaf)
(kA) (Cycle) | (Cycle) (kA) (Cycle) (kg
2 15 930
4 15 14 978
6 14 869
16 3 2 13 541
4 14 16 721
6 18 826
2 7 886
4 15 7 883
6 8 605
17 2 2 12 734
4 14 14 703
6 24 705
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Fig.
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Pre-Pulse Condition

(c) Cooling Time 6Cycle
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Fig. 4-4 Experiment conditions of multi-pulse projection welding
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Table 4-2 Experiment result of multi-pulse projection welding(2)

Pre Pre Cooling Main Main )
. . . Tensile Strength
Current | Time Time Current Time (k)
(kA) (Cycle) | (Cycle) (kA) (Cycle) 9
839
2 15 960
930
914
16 3 4 15 14 824
978
885
6 14 869
869
950
=
2
g 900
o
c
d
n
B 850
o
=
800
2Cy 4Cy

Cooling Time(Cycle)

Fig. 4-5 Weld strength of cooling time
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CoolingTime 2Cy 4Cy 6Cy
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Micro Section
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: 2.897mm 3.15mm 2.447mm
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Fig. 4-6 Nugget analysis of multi-pulse projection welding
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Table 4-3 Heat Input of pulse conditions

Pulse Conditions Heat Input (kJ)
Single Pulse 16,384 18,816
. 50,400
Multi Pulse 12,228 54000

Pulse Conditions Fracture Surface

Single Pulse

Multi Pulse

Fig. 4-9 Fracture surface of pulse conditions
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A Study for Improving Weld Strength in
Nut Projection Welding on Ultra High Strength Steel

Kim, Jae Wan

Department of Mechanical Engineering
Graduate School of Pukyong National University

Abstract

Currently, an increasing number of products demand for the development of
the automobile industry, we have made naturally increase the production rate
accordingly. With the increase of these demands, resistance welding is used in
the main welding method can be bonded in a relatively shorter time than other
welding processes. Because of the environmental issues and improved fuel
efficiency, weight reduction of the vehicle body is required. But data of the
resistance welding process is not enough.

In this study, it was conducting research in order to improve the welding
strength in the weld nut projection welding of hot stamping boron steel. First, I
elucidated the welding mechanism, and understand the process variables that
affect the weld-ability. And I compared the AI-Si coating layer behavior and
nugget growth in accordance with the steel grade of the weld nut, and selected
one of the steels. Second, I analyzed the effect of the weld nut configuration,
and secured the lobe curves for each conditions. Then, the spatters that affect
weld quality was improved through the optimization process. As a result, I

presented the proper welding conditions for the weld nut.
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