7| A 7F 383 A, A214, A4E, pp. 14~22(2022.04) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 21 No. 4, pp. 14~22(2022.04) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2022.21.04.014

DZTY olegEae] MM By o
AT of Zof e A7

Research on Improved Formability of High-Strength Steel
Mounting Brackets and Springback Prediction

Kyu-seong Lim’, Seong-Dae Choi

“Korea Polytechnic Col leges Mechanical System Dept.

**Department of Mechanical Engineering System, KIT UNIV.
(Received 21 November 2021; received in revised form 24 December 2021; accepted 28 February 2022)

ABSTRACT

To reduce the weight of the car and ensure the safety of the driver while driving, the existing 440 MPa-class
mounting bracket was treated at 590MPa to improve collision safety and secure the weight of the vehicle body. The
following conclusions were drawn from the tensile test, forming analysis, and springback prediction. In the
formability and springback analyses using FLD, it could be confirmed that bending was an essential process because
the formability and flatness were much better when bending was added than when bending was not applied. Based
on the research results, it was deduced that the mold design was necessary so that the molding was carried out at a
strain rate of 20% or less for stable molding.

Keywords : Springback(AZZ ) Inverse Method(QIHAMAE), FLD(Forming Limit Diagram), Mounting
Bracket(AF2& 2 2}2), Flatness(Z EHT), Bending Process(Hl 2 T2 M| A)
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Specimen Width Mark distance  Parallel length
13B 12 50 60
Shoulder radius Thickness Jaw width
20 2 20

Fig. 3 Tensile specimen standard

Table 1 Tensile test method

Experimental item General tensile test
Rolling direction 0°, 45°, 90°
Stroke Break
Tensile speed 2mm/min
Number of specimens 3

Table 2 Result of Tensile Test

Direction Ylelzi M§Pt|;e)ngth Tensl(lls/[;g;ength Elo?‘%,a)non
1 570 646 23
0o |2 568 641 24
3 577 649 23
Av. 571.6 645.3 233
1 554 622 25
450 556 622 27
3 558 623 25
Av. 556 622.3 25.6
1 588 664 23
9(° 2 587 661 23
3 585 658 24
Av. 586.6 661 233

22, IAIE A3 BA 2 @t
AZAIEL MTS-809F o] &3t AR~ uEdE
AASA AR F Ago| wpgke] o] 271714
Z3le] Stress-Strain curve S =E3IH M, A
W Stress-Strain= A2 Fig. 59} 2T} Table 204
AANY Az A ¢t Weke)| wE B,
A= 8 AleSs YEgla. A4xd Al #
&S 7K A8k Fig 48 E=E3I9eH Fe
Aol Holloman 73441 AH83l s41¢ W3}
=3

32 S O rfr ot r2 i
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Engineering stress S= %
. . . )
Engineering strain e=— \
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True stress o=S8(1+e)
True strain e=1n(1+e)
Holloman o= Fe"
€, €,

R-value(Lankford R= "= ——"—

value(Lankford) e —(e,te)

Fig. 4 Tensile test result formula
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Fig. 5 Stress-strain curve(hardning)
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(c) Specimen shape after test
Fig. 6 FLD(Forming Limit Diagram) test
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Fig. 7 FLD(Forming Limit Diagram) test result
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Fig. 8 Initial blank prediction
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Fig. 9 Initial blank prediction panel & bending

mold model
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Fig. 10 Elongation distribution after bending
process
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Fig. 11 OP20 Forming process
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Fig. 12 Formability analysis using FLD(With Bending)
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Fig. 13 Elongation analysis result(With Bending)

Nodesfix
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Fig. 14 Spring back process condition
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Fig. 15 Spring back analysis result after OP20 Forming
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Fig. 19 Spring back analysis result OP10 Forming
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