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Integrated Simulation Technology for Design, Manufacturing, and Materials
to Reduce Surface Distortion of Automotive Outer Panels
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When producing highly stylized exterior designs
for automobiles, conventional manufacturing processes
can cause surface distortions on the outer body panels,
which require countermeasures in order to meet
specifications. To address this issue, we have developed
a new development-stage simulation technology. This
technology integrates design, manufacturing, and
materials factors to predict the potential for a design to
be achieved without visible distortions.

We began by proposing a digital development
concept that predicts distortions throughout all the plant
manufacturing processes (stamp forming, spot welding,
and paint curing) based on models made prior to the
production of vehicle body design drawings. We then
created a simulation technology to analyze the distortions
that accumulate throughout all the manufacturing
processes, and verified it on actual vehicles.

The technology was then integrated into the
development operational rules for new models. This
made it possible to reduce reworking due to distortions
occurring in plants that had resisted resolution for
many years, and thereby enable efficient production of
stylized surface designs.

1. EANDE

VA, ABIEORE TIZT Y 2 I LBIRBREE AWM L CH
JEHAM D REfE A X 5 & HA, MERER B om 1A X % B
WA 5T 3 Y T ROBIFRIZ BT, K
1O R FH AR 2 BUE AL U, 808 7 v v 2 4% P
FHEL TS, MEREICB L CIEmIME, 2E, dmEmA,
NVH & o 2D CAE FEIh 5. £z, #ET
L bR 5 -

E-mail: toru_furusawa@jp.honda

2 AR LR A A

https://doi.org/10.69239/hondatechnicalreview.2026_38_12

TX 2L TE, LA EE, mEEOR LD
CAE 233 &, HARFAFICE TS5 MBD 7 ¥ 4Ly 4
YOV I ab—¥ g VIR AHEL L T B,

L2 U 6, BRSO SRR ITE 2 s i i Frg
2B TR B W TR S N b O3 A, aREHLERRIC
HONWLZEE THICBY 32O TAROERGERT
B 57012, K LREOEHKOEE RLCHBAERIZ D2 -
Ty, BRERFHIE L Tid, EF LI & D sHE

— 107 —


https://doi.org/10.69239/hondatechnicalreview.2026_38_12 

Honda R&D Technical Review

Vol.38 (2026)

FIEERE R, RAaEMERCEREMED EANEALRRD 2 Fk
L Twa, 8EIZEI L Cid, BEIHEH 04T T35
DOBRBEERTHI A HE A, F 728U R & L ICBOE R 5
5. HKFAMEHZBI L T, SERRERMA ) 4 70
MO EAMBHEREN Z L L T b, ZDkH 5%
REH O ZRLIZED, SMRO O RIS 2 EK 23
ML L TE TV 3. 20728, FEROMEH -0 2
GFHEA 72 T3 IS BRI T e,

22T, BHHOERBIEANMAT VA Vv 2FEBHT 5729
12, BRBREIC I B a%Er, Bt K OB O SR By
T3 YK E TV ZILHHTERE A OV CORE) X 8, SRR
$A%ETHlT % CAE £ 2 BA%E L 7.

2. EEORS WV

AT R B W THMRO O ADFE & TRl L CRhIE S
% 7=9, BB 5 ERE, SRR TR A —XGEHE L 7%
WAy Iar—va ViR 5.

F9, RAMEARICH D X BE TR (T v 2R, 2Ky
VA RE, WEIERET) 1231 BIB IR O A D E R A AT
T35 CAE i 2745 2 L T, FEOTHEOVFAD
MESIEZE LA PTHICE 52 K 5129 5.

WIS, BLRMBR B TA, ABGE TR O S MESM% 5
He b Z DIRMBOHPAIZ W TY Iab—vavhkbBIk
W, OFTADOFRAERR RT3 Z LT, HRTO$ AR
MERE T & IR S 23§ 5.

3. HifiAR

3.1. EffME L BRI B LVEFRENTEREZ —K
BELAHEYI 2L — Y3 UETORER

311 MRE O T ADBRODEZLS

(1) SMREV T ADOFEER  HEROIMIZOTAS
BiixhsEco7a—-D&X % Fig. 112md. difk
FFE T, BREtHELEORM AW T ETLDOLA 7Y b
AEBZRWKIEAIITT 5. 2O, ilfEH 4 5UE L LG
TARICEOTT L ZRA, 28y FIEE, B AT
ER WML B 2 ELER A ED 5. LA LAMER A
THTHHRTHO» ZHROVTANREL 254, # SN
DOFFRERLTH MO RGN BEIZ LS. FfZ, vva—-¢
T — L0 THRZEm, P4 FIL, L—T55 )LD
T —FUEEEIZOTAPEL D ZERZN. ZTh6DOfE
P i3 85E TR B ORI TR OZE, #Ub)), Hhik
EON L DIBIMNERF L2 ERLRLTVEINTS S
Zens, AfAEAL 5D RMOBRKRE AR A 22BRIZER
MM L 72 2 L THRBO § AR EC 728 D LFE 4
5Nh5.

IhETHLMEORAEFRLOMKAE KM U 22 LAk D X ifi

ERMEH 2 W2l 2 B 2 5> TE OO, Faiic
REETUNTZZENTE R 572 ZOFRKE LT, #
HEfE I3 AMR O R IE A E A S O & U THERIZ R WIIR L
BT XNz 0, BUEAT Z & OB R d i A x5
20$BZENFRKEEZ SN S, EEICHAD S E O
FTARITHET A ERII AU LI LS 800, WEFT RIS
& MR O M 2T % 3 CAE fBHT D A A 0l 5 22 bk
HIBH 5 &, fEkDEE TROAFMEEMEH TI3EET
XTVWEWEHHOEERKZWEEZ, BITEE & LTiE
s & HF-IZBMmL 7=,

(2 IFz—REELALVTHOEBEOFMME  Fig. 2
IZOT AFHEOBEEX 274, BIRERIIZX D, DT

Design requirements
Model layout

234

Stamping
Shaping stress

O

Welding
Spot welding stress

O

Painting
Thermal stress in oven

O

Quality inspection
Visual judgement

O

Outer panel
surface distortion

Fig. 1 Surface distortion in automotive body panel
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