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Development of Application Technology of Pre —Coated Metal
for Fuel Tank of Versatile Engine

N. Fukai, S. Kimura, S. Kamiyama, A. Shinoda, H. Kanai, K Ueda
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Fig. 1 Structure of color steel sheet
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Table 1 Applied materials and treatment

Fueliank f hitherto Fueltank / PCM

Materials SPCE SPCE

Electrodeposition

Zn-Ni alioy electrodeposition Zn-Ni alloy electrodeposition {20g/m*
{20g/m": one side} one side}

Trestment

Chromate Chromate free
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Fig. 4 Characteristics of rheology of color steel sheet [1]
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Fig. 5 Outer surface of color steel sheet after deep
drawing
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Fig. 6 Concept of change of melamine concentration
in PCM coated layer [2]
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Fig. 7 Results of gasoline drop test
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Fig. 8 Relationship between strain and luster of
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Fig. 9 Strain distribution by CAE

Fig.10 Appearance of developed fuel tank
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Fig.11 Comparison of color steel sheet and post painting
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Fig.12 Prediction of amount of consumed paint and
disappearance of VOC
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Table 2 Conditions of samples

Process Parts Colorsteel sheet Common steefsheet
Upper case ZAS {mirror grinding} A5
Drawing 8lank holder S8 polish 55 polish
tower case ZAS (mirror grinding) ZAS
Trim Laser trim Laser trim
Draws removat
i Upper case 85 polish 8anded toot
Beading e Hand work
Lower case 55 polish

Table 3 Conditions of mass preduction by deep drawing

Parts

Color steel sheet

Common steefsheet

Uppercase

SKD11 + perfect quenching + surface treatment

FS306

Blank holder

SKD11 + perfect quenching

FS300

Fig.13 Surface change before and after heat treatment
of pencil hardness tested parts
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method of euter cocking
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Fig.16 Cocking of 4 steps
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Fig.18 Free curl shape

Hemming

Final hemming

Fig.19 Cocking process

4.4 FEX IS

A FAAFA glofA AZTHRLE S
= 2948 g 9 A2 H7 gEd 792
7ol dAe] Ar|A "t} o] EAE A
st Wz HSed e g2 J4E T AE
ALst i chFig. 18). = A% Ty xv)e] Hx &
T A FEE 29 3k

4.5 & 17 ¥

ot 712 A9 7 FAAE dYrted =
BV FUAY AZHWME FHIE Free
curl 487)% 92 713dAE ¢lozm zlo} W:



EFA?HE ol &34 ¢ BEHY EHow
F7leS AEdrh HEAFAME 2F
87] et =7 kE[6]olFE 7A
T UHE FHFAAME 87 UES 9y
Y E(round piercing nut : 73 E)E A&
KE TP F& AME3t] 2 vy
Ho2(HZAFAN €& 78l dol
Aolrk, FAe F 4o HX 9
o to] FHo ZHEE EHA
2 2 A1 = .

X
i
o

é

=

2

z
23
oY o &

A ¥ fu
£
o
ol

o
XN

A

O

o o
va
_O'L

)
ol
ki
(ol o

fr 52 ol o o

p-y
n

o
i
)
Y
o )
rlo
i
o
)
o
Ko
o
i
lo
e
e
1

o O M pE N ol S R o

. g Fig. 22 o el A
¢ thole x¥3e AR, & FA, 2o HE
o M2 ghe Ale]ze] A& HYstd wA
AD(Anvil Depth)E A3lx1, ©YLLZ  SH(Shut
Height), BD(Button Dimension) % 7FgSteilA
A AYAEE S22 o HF IAPA= o
%= SH,BD & #3te 22 2Ao) AEE
F A3 T

5.2 HAE A3}

PR =G, S2he AX3 € A3 sH
7b zpopd el wmEA S FRe ZEAd
BadAE BXE I KTo2 HEAXT 1

e APPEE £

of B AtdlAeE 2

[e]
A 60% HIeol7] W&
1 Aol tidled 2 ¥ X &

Zn electrodeposited
steel sheet

Fig.21 Sectional microstructure of cocking joined
parts

Stripper.

Punch

PTR

i¢— Punch diameter

o W I8

T

—BD
AD

1 Arvvit

Fig.22 Cocking die structure [6]

Re2 F5 o9 ARA=E AU AA
NNAZ LS Fig 23 o U ol¥le =
7 RE AEH UE :Ad dslde 349E 2
ALE g HiA 3] M FF go] A=
£ AFtete] EH7193UE SEAZ2 w7 &
Z 71Ale] Faste] FA] FMFo 2 st

S MIIB BRI/ 18 HM25, 20094/105



B B - AR FREE - W SR - RE RA - S F - EE BT

Round piercing nut

6.8 &

B duoMs 49 2 3T = &
S FHeE Agsiginh AvE, 1EFA, @d7

106 /8tm A M 1388 X /M 183 ® 23, 2009

rr

ez o FasA He Aoy oS
FTE YoM FHE Ao ol A 2=
a7k g Fol 2ol 48 el Aze ¢HE
FAR &xo dEFR AF TEAAT Mol
FrhHn glov gom oA Ax 3 FAW
A ddde B8 ks Aol e7dd ¥ &
A 7l 5 FH Vledd &%, dsadd
T FAlot. Y 7=
ARE 5% -’F“a‘??}’é}, 73 Az vE9 Azl
A 7 Zledol wdd 4
Eo| Mg 2] %Ei dasita AzEn.

Te @4 HSG ARLANTE
o AA FAel slsted Ao He A
A A e

#uz#

[1] Ueda. K., Kanai, H & Amari, T. : Prog. In Org. Coat.
45(2002), 267-272.

[2] H.Kanai et al : Materia , 33-6(1994), 802-804.

[3] Japanese patent, 2004-202519.

[4] Japanese patent, 2006-212680.

[5] Japanese patent, 2006-110566.

[6] http://sanyo-machine.co.jp/PageCommon/Product-K
etsugou.htm



