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A Study on the Analysis for Upper Seat Track of Automobile Using
1180 MPa Ultra-High Strength Steel
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As emission regulation of vehicles is being reinforced globally, the current requirement of the automobile industry are
innovative green technologies that reduce the weight of the vehicle, thereby improving fuel consumption and the amount of
exhaust gas emission. The application of ultra-high strength steel (UHSS) for vehicles has specifically been studied for light
weight of vehicles. UHSS withstands greater loads than a general steel sheet of the same thickness. The spring-back and
formability of the UHSS are also worse than general steel sheet due to their high elasticity and high yield strength. Various
methods applied for processing UHSS include roll-forming and hot-press forming. However, these processes have not only
high installation cost but also low productivity. This study therefore developed the cold-press forming method to overcome
these disadvantages. The objective of this study is to determine the optimum conditions of the cold press required to form
the upper seat track using UHSS. Forming analysis predicted the spring-back at each stage of the press forming. The
prediction of spring-back was compared with the manufactured upper seat track by try-out, thereby reducing trial and error
in the pressing process.

Manuscript received: May 12, 2017 / Revised: June 22, 2017 / Accepted: June 26, 2017

1. M2 Aibdo] £ vlgo] AA B 7k A/d3(Cold-Press
Forming) =t} g8&/d0] £X] &
A A5 v 7|7k o]l Wit A7 Ak of| whet A¢ IR g= R gl e S

B2 QoA ] S B AR v L Rs ] Gly] el Hslet BAl] NS fAlsk] AR 24
F& ol el that Tilo] SolAm Glek. B8] AR ch ShINE TARGT FEAES 1 AR ] whEo]
T2 Abgato] ABAe] FES MK Wel ek ATAH & 23 (Spring Back)e] AL e50] ofels) Aol ofgithe
s e ik wFe] qlek

pon ZugUgRe 4P A Z-E1Roll-Forming)o] el g BRI 249 wAEe] ofstel Ueje) w
U} b-ef A (Hot-Press Forming) 3W& AHSSHA 8.2 £OR HSoteell HS wWilth. A5y to] wyshA 7%
3} g smy FUE Aol W ugol ol 5] uhRel o BU B 5o Ushe WAl AEE AL of7] uhiol

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



526 / August 2017

-

Upper rail

Ball

Side member | |Lower rail

Cushion panel Section view

Seat rail

Fig. 1 Automotive seat and seat track

2] Al Ak Sl Wiz
rgol| cht ﬁ%lﬂ I asit.

F| 7] = 980 MPayt o] a7 S o]-8-3t At
FZo ok AR Fge] At wol =9It Kims e 980
MPay 7J#hs 0|85t A-sAt wid 9 1%‘ ) Aol wet A
TE 2Ysi9ltt. Chag 2 AeAF ZHE ?
of T3t A= st

o}x] ul Q1A 1180 MPaz 2R -E 0] 83} AEx)

FEo| tiet AFEA 2] At A9 gltk. Parks %2 QAFHTHA]

< o]835e] TRIP 118079 AdatdEAS H7lstt). Cha
S1e 1180 MPa Z21AH=7b0e] 253} Sill Side £-2 Eg)9
@ 7ol thet 5= skt

upebA & ‘Jq—‘rLOﬂ/Hh = 1180 MPa w 23727
YRt Zel AR7ES ARESto] AFEAke] A AIEEE )
/\] Al 4_240]]/\-]4 )\_La HH tlﬁ]—}\g o:]tl o] /\_Lao] )] 7_]—5_2_ ]
sk7] $1all AR sliAe astoint. =3t 8 H =7 He
Q1 AR (Try-Out)y 53l AIRHE Al A s 23E H)
A5t

foRe)
s
49

|

O

N

2

ot I
= o

o]_Q_

)
I N O

El

2. KIS A ELL A|[EEZ

A} Aol AL v A D Hepe] Aeels 1o
2 8T A% Y BYE G
I FoAE AEE HA AF 5
o] AFA}F Abol A= AlE FE oﬂ B 70%1% PAE SRR
sk A7} A4 o R ofzolAl 1L ek

AFEAF A Ex= Fig. 1(a)ollA] M= Hiel o] =7 FA4daid
(Cushion Panel), Afo|=2Zd%(Side Frame), Alo]=rH(Side
Member), A|EE@(Seat Track) 4] 7|o] TfERZ L= 1 =
oiE AEEHE AJREHT SIREM, il ZHoly
(Retainer)= 7/J ==t Fig. [(D)AH FHEHS A EQ} Ay
= R0l T SREAS AES AAo] THAE ofee sl

Bgolck. elglolulis Aot SHER Aolo] glom e o)

o, ﬁu

200

(b) Specimens after tensile test

Fig. 2 Tensile test specimen

1500 4

1000 +

500

Stress (MPa)

Strain

Fig. 3 Stress-Strain curve of 1180 MPa UHSS

A2 Y ol EAATE

. Afo|= IR =S 7S FAANAET AEERS B
A7} QA B Alo] YA Ao} 5 A ARE

3. UFAIH

31 AIY o
= Aol AR

QA= 1180 MPa & A7k



August 2017 /527

Table 1 Results of tensile test

Rolling direction 0° 45° 90°
Modulus of elasticity (GPa) 207.20 217.07 202.97
Yield strength (MPa) 995.64 925.93 1023.13
Tensile strength (MPa) 1229.80 1230.02 1250.32
Elongation (%) 14.18 13.94 13.56
Poisson’s ratio 0.27 0.29 0.27
Strain hardening exponent 0.11 0.12 0.10
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Table 2 Conditions of the try-out

Press machine 2000 T crankless press
Press capacity 2000 ton
Stroke 800 mm
Material of punch STD 11 (HRC60)
Material of die STD 11 (HRC60)
Material of bottom plate STD 11 (HRC60)
Punch speed 10 SPM
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Table 3 Spring-Back results bending process

Design Forming analysis Try-Out

2nd process 132° 131° 130.07°

3rd process 132° 130° 129.91°

4th process 132° 132° 132.02°

5th process 90° 89° 89.12°

6th process 135° 134° 134.59°

7th process 45° 46° 45.95°

8th process 90° 89° 89.54°
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