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A Study on Weldability Criteria of Mash Seam Tailored Blank Welds in the Ultra-low
Carbon Steel Applied on Automotive Body
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Abstract

M/S TB(Mash Seam Tailored Blank) is a production method for blanks by welding together blanks of different
material, thickness and coating, and is an attractive method for manufacturing car body because it makes parts lighter
and can save the cost and time to manufacture. However, there have not been quantified criteria to evaluate the
quality of TB weld. This study introduced FHR (failure height ratio) in order to assess formability or/and weldability
of the M/S welds and the applicability of FHR was confirmed by actual auto body forming and FLD tests.

Furthermore, a new parameter, HN(heat number) based on the heat input of "Q=I'Rt" was proposed and assessed. It
was found that the concept of HN could be utilized to evaluate the soundness of M/S welds without any destructive
tests. (Received February 15, 2002)

Key Words : Tailored blank (TB), Erichsen test; Actual test, Failure height ratio(FHR), Mash Seam welding (M/S),
Heat number (HN)
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Table 1 Chemical compositions of material

Compositions (wt%)
C Si Mn P S Fe
0.034|0.009| Bal.

Material

SPRC35(0.0030.004| 0.43

Table 2 Welding parameters

Welding parameters Min. Max.
Current (kA) 15 24
Applied force (kN) 7 14
Travel speed (m/min) 3.5 9
Overlap (mm) Fixed (3mm)
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Fig. 1 Ball position and schematics of the Erichsen
test

; Interface
Type A .
; separation

| Crack along the HAZ
(or Fusion line)

Type B

#: Crack across the

Type C weld

Fig. 2 Classification of the failure morphologies in
the Erichsen test
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3.1 Failure Height Ratio(FHR)
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Fig. 3 Relation between failure mode and failure
height ratio (Similar thickness combinations)
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Fig. 4 Relation between failure mode and failure
height ratio (Dissimilar thickness combina-
tions)
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Fig. 5 Results of actual auto body(center pillar)
forming tests (SPRC 35 1.6mm-1.8mm)
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3.2 Relationship between FHR and welding
parameters
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Fig. 6 Forming limit diagram of SPRC 35 (1.2mm
base metal)
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Fig. 7 Forming limit diagram of SPRC 35 weld(1.2
mm-1.2mm similar thickness steel)
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Fig. 8 Effect of current on failure height ratio
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Fig. 10 Effect of applied force on failure height ratio
(SPRC 1.2mm-SPRC 1.2mm)

3.3 The concept of heat number
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height ratio (SPRC1.2mm-SPRC 1.2mm)

REGHREEE $20% $4%. 2002F 84

137
120
1007 v
4 A
W|
80
Q
E\, Good shape and
o 60 eldahility
jon)
&)
401 Partly slip
Interface crack
207
0O T T T T T
4.5 5.0 5.5 6.0 6.5 7.0 7.5

Heatnumber
Fig. 13 Relationship between heat number, failure
height ratio and failure mode for actual
forming (SPRC35 1.4mm-2.0mm : front side

member, SPRC35 1.6mm-1.8mm : center
pillar)
o, HA ¥EFozo] 43 FLDAE S B3] FHR

710l M/S 8344 tig H7t 7lE
7Fedg st

2) &34 g 3%
Ao BARFE nEsin

3) &3 HrkE Hsl gE@l 7123 HN(heat
number)8] MZE MdS At on, FHRY A
A AR AEF HnE B3 HNE o[ &Fo=n, 4
g glo] 83 wevez 834 Hrbt s ¢
T AR

o2Ae] Hgol

H4o] g FHRY 84

A1
1. W. Prange : 1989 SAE International Congress &
Exposition, Aug., 1989, Detroit, Michigan, USA,
751-762

2. B. G. Chung, G. M. Ko, K. H. Chung and C. H. Lee
: J. Kor. Soc. Laser Processing, 2-1 (1999), 61-67
(in Korean)

3. M. F. Shi, K. M. Pickett : 1993 SAE International
Congress & Exposition, Feb., 1993, Detroit,
Michigan, USA, 27-34

4. A. P. Lee, E. Feltham and J. V. Deventer : 1996
SAE International Congress & Exposition, Aug.,
1996, Detroit, Michigan, USA, 91-102

5. E. J. Funk and M. L. Begeman
(1956), 265-274

6. B. G. Chung and C. H. Lee :
272 (1999), 357-362

7. R. W. Messler, Jr. : Principles of Welding-Processes,
Physics, Chemistry and Metallurgy, JOHN WILEY &

Welding J.,

Mater. Sci. & Eng..

SONS Inc., New York, 1999
8 R. L. O'Brien : Welding Handbook Vol. 2, 8™
edition, American Welding Society, 1991
543



