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Development of Underlying Technologies Contributing to Panel Weight Reduction
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Abstract

Reducing the amount of greenhouse gas emissions is of great importance to protect the global
environment, and the adoption of electric vehicles is also accelerating. Under these circumstances,
it is crucial to reduce the weight of outer panels and closure parts while minimizing cost increases.
This report begins by presenting the underlying technologies for stiffening and reinforcement and
their applications that contribute to the weight reduction of panels by thinning, such as hoods
and back doors. Door impact beams, positioned inside the door to prevent intrusion during a side
crush, are manufactured using high-strength steel sheets by hot stamping or press forming, or
high-strength steel pipes, contributing to weight reduction. This report details examples of our
development: applying high-strength steel pipes to door impact beams.

@®, @7%%, LCA T® GHG iR ORI -2 EoHTHY,

[

015 FFDOEEEEZ, 1—KRr=a—F 7 V%
D EFTEZHENALTIE L T 5, 2020 410 B, HAE
BUMFD 2050 4E12, IRZERhH A A (Greenhouse Gas : GHG)
O E KL L TXOIcT 512" L) HiEE R L 72,
2021 4F 4 HIZ1%, 2030 4 HEE (2013 412 M 46 % Hll Ik % s
FEE L, WIZS0%HIEOE A E HIET) 295K SN0,
COHBOEBIIAT T, HEEERIIBWTIT A 74
A7 )VT XX} (Life Cycle Assessment:LCA) T
GHG #HEi = DIEATK O 5T 54,

ARG IL, HE)HEEESLHMZHSE L TLCATO
GHG HEHE ZFHI L T 5070, FHiE, OFA#E
TEcRE, @EmEEERRE, QEITERRY (MBS & IREHH
), WEEHE, )1 7 VERHC LT, AR B EAL
THEL, HROEETHEI IO LTV b, FOREE

6O GHG P E ORI 2 M. § 5 2 e HETHLH L
IRRTW5, F7z, JeladElTh 5 AHSS (Advanced High-
Strength Steel®) %M L 7 a bR O FH B2 5817 C, #
NHIEOE@D GHG PR ERFICER L, EXHB)HE
(Battery Electric Vehicle : BEV), W##%BSH: (Internal Com-
bustion Engine : ICE) DWW iUIBWTH, T4 7H 17
TO GHG HEHEZHI T 2 H N =T TH L E LT b,
KD EETH DIM0 SV B L OFED L, FM0 s
AV R ZERTIGER in D SGHEA B R K LI X %
B b2 E SN D, AR SOV L - E b &
LT, W THLH A BT 75~ E5REEHRAGH L X
B AR A O R L AL 0 R, S E RO ERL
L AEEOEEINL, AT, TF7-FeNy
7 N7 EOIM E ERAL L 72556 ORI T 55 0 FREI 2k
& L7 R FAMNOWTHRR G, F72, MIHHEZEIZBNT,

*OBREIET S V) 2 -2 s YIRS EEFSER

SRR THERZET 1-8 T 660-0891



INZIVEBILICE T 5 ERBIMiRAR

BT ETCAC X o THEBE L = 1k 2 E2E I m T
HETHORT A 7827 bE—2 (DIB) 121, #E0meEH
W BN T V), Ry FAY 2 TOT L AGRR R
BEPEHIND, RIFTIIEBERERDONT A 287 b
Y— AIZBH 5 HARBER (BR) OB BN DOV T2,

2. 7— REEICFES T 2EHRHIM

21 87— NE&E2> €7 b

RETIE, 7— FBREALDD, TU59BLI0A v F%
WAL L 7285 A OREEISRIE L 72 BRI oW Tl
Do F1ICERE7— FEEoa 7 M eRd, BRE{Lo
720, TUYBIOA VTR ERLT S L, MITERCTREES
MO TS SN D, 22 CHIMHE T EE LT, 7
Fa/NEYFTEZ DA VTR Ny F 4 ¥ i) %
WH L 720 F2mERETH LT M (NOT Tt
7B DRAETROFED 12K &) RuI2EREOBRITH RS
DIETRHEE LT, 777 ~\OEREESGEH 2 H5%E L 72,

22 BRTIEDTL IR

X2 28w 7 — FRAEMONRE RS T8, 410
EBIZT VAT EHWCRIEL, ~ AT v 7 E55#] (L
T, YAF v 7)) ENHLTALILT, &Mz I
WALl ’BarvE7b—fl LT MECIETYS%
WE 045mm O 590MPa ALK, 1 > F ZHE 04mm O
INE YT A R LTz,

M3, 87— FRERORNE 2T 5720, E
PR TH WIS PAT R ET 0% 77 7 71 VEIZH T
7RO E RS HTOT AHAE R WIHIE A, B4,
% BHERE L7225, “PATHLD RT3 A3 Bl &
NTHOT ARSI N Lo 72 P EXD, 590MPa #
SIRICBWTO R VH MBS HER T2 RErH L2 L
=R L 720

2.3 BE7— FMEEOFF M

231 RIS L OMHT > MEFE

B2 VR L8R 7 — FalfEm e T, RO mtkS &
W7 > MEZ EERE S 5 2 & CEREBI O 741
EMREL 720 RV WIERFMER (R4 £ ) Tid, M4h

Inner structure with small pitch shape
Outer Mastic adhesive

Inner
A-A cross section

HE27-MEEOI LT H

1
Concept of lightweight-designed hood
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Inner side
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Panel stiffness : R=50mm
Dent resistance : R=25mm
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Panel evaluation device
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(a) Panel stiffness (b) Dent resistance
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Comparisons of panel stiffness and dent resistance
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< Before bake hardening >
Outer (steel)

< After bake hardening>

Reinforcement (plastic)

Thermal strain occurs in the outer panel, due to
differences in coefficient of linear expansion.
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5

= =] Mastic adhesive
6deg.

Reinforcement 1
(Wire, diameter 2mm) i
Outer panel

—
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:e Mastic adhesive
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(a) Concept of developed reinforcement

Back door
Reinforcement

(b) Back door with developed reinforcement
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Results of application to back door (Panel stiffness, Dent
resistance, Equivalent frequency)
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Developed DIB or
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Developed DIB
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Appearance of prototype produced by the diameter reduc-
tion press bending method

VAN T, R L g LT E DS E < B2tk orm
AT E B IITTREALIC X 2 BRI g1 b & B
VI 72 IR & 2 BN TR RIS R § 5 L e
ENb. F16 IZHEFE T L AMIT T L 23BN OVHER
Y. AMEME VT, BNBEEEEEEL O 720 O EE
2R (EFE pHL.0, ZGEEER 100hr, = SmL/cm?
RT, N $13) % %0 L7258, SRORBETRON L o7,
FE 7L AT TEIC L - T, ihENBEEREIC R, A
Vil ) OJEZR%E L72 DIB 238 515 Z & &R L 72,

5. #

WERBRBE OB, S, RERNFEAT AP O EE
UDEE-oTWD, TOLIRIRMT, T AN LEAZHRAN
{LLoOBREALT 2 ENEETHY), SMLEECEDLE
s OIS IR O ERE RIS E RN TH 5,

(1) 7= FTl&, |ETLELZHMN UMy T4 i,
T I NOERNA T @) &, XAIVEOERANA
T LTRSS N LR BRI 7 > MEOIK T 2%
WTHIENTEL, RICTAMEL-SMBTIE, BE
F[EARE ORIV, W7 M ER AT E R
FERTTRECH A LR L7,

il

H A& # 8 B W #4255 (2025)

(2)2Ny 7 F7TIL, RET 2 ERHAM (FEE LRI L)
WS A LT, RVAIMEZZT TR, W7 MER
BAEIREEOM FIZOREIH D, SRV EmOE R
FLICEHBWRECTH B 2 L 2R L 72,

(3)DIB Cl&, I A MK D720, 7 F IR > TH
FERCHTONEH DIB AL EN S, LEEL N
DHEFEZ [N 728058 1T & Ll H AR RERBA S
3 WRICEE T BEE AL B3DQ) TS5, Tk
FEVERS I A MBS I I TEA & L TR
VAT AL, 0Nl T OFRBR it
ENERE A2 R L 720

SHRk

1) BEBEE 1 2022 SRR EME A AGEH - IR, http://www.
env.go.jp/earth/ondanka/ghg-mrv/emissions/, 2024

2) BEiE T IAF 2 — v il LSRR A = A
BT AT A FTA 2. ver.2.6, 2024

3) BT L BEHEECRSARE. 26 (1-1), 1(2023)

4) BRI AV E—WH | BV Lk OB)N L B2, 2018

5) (BT R - 54 - 74 - F—FREGRAT A 4 EFEED)
b7 MEREE 2 7S AB R T T A X — OFAT) -
BRI L 7 B A A . 2023

6) APRHES 1370 0 HEY RS 2022 EHRF RS HHS
SE TR SRR 5 281, (2022)

7) ABRHEE (34 0 HABEREHL. (425), 21(2025)

8) HiESE (320 1 HARBEREER. (412), 2(2019)

9) AHBM THERK) - N-BOX T L AL YT+ A= 3>,
2017, p.22

10) DIHATSU : DNGA #HHErai A Ek:. 2019

11) GiR) A B RO B © https://www.nasva.go.jp/mamoru/
assessment_car/head protection_test.html

12) FREFIEEE (2 NAF XTI T 7 D4 -V AT DEEEGE.
12(2), 57 (2010)

13) hlEfe — © FKImHdh. 73 (8), 390 (2022)

14) fFER T R5TET. 6(63), 121(2023)

15) KASIERE (320 © HARSLEAE . 412, 35(2019)

16) BEEE (30 HrHEMESESR. 397, 83(2013)

17) g (3 B E S ER. 402, 73 (2015)



INZVEBILICE T 5 ERBMiRARE

FEAFHE Yutaka YAKUSHIJIN

BRSWEZER  SE ) 2 — 2 a USRS
ESXEROE A=

LR R TR ERT1-8 T 660-0891

# 35 Yasunori SAWA
HARERZELS  H By RS SE
B

KEWF—HE  Kenichiro OHTSUKA
PRAMPFZERr Sk ) 2 — 3 3 YRS —ER
B3

KM 3% Tohru YONEBAYASHI
BRAAWTZETT  SM V) 2 — 3 3 VSRS —E
TphfsE B

W Ryo URUSHIBATA
PREMBZERT Sk ) 2= a3 R
EXER0F A=

s —K  Kazuo UEMATSU
SRS ZCHT MV ) 2 — 3 a VISR
FEfIsE R

VEFFE—  Ryuichi NISHIMURA
PREAWTERT ST ) 22— 3 Y HRgEEE B
E2E (3L E—fe)

B A& # gk B W H4255 (2025)



