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A Study on the Post Deformation According to an Environmental
Temperature of the Plastic Fuel Tube for Automobile
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Abstract : Recently the plastic fuel tube is usually used to reduce production cost and weight in
automobiles. These days, material used to plastic fuel tube is the polyamidel2. The fuel tube is
made of the PA12. Post deformation of the tube has been changed by environmental temperature.
So, it is important to prevent post deformation. The experiment is performed to investigate post
deformation of the tube produced by each bending process. In this study, the results we obtained
are used to bending process system for post deformation as the environmental temperature of the
tube. It turned out that the method of steam heating and air cooling was shown less deformation
than other methods.
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Table 1 Properties of the plastic fuel
tube( 2 8mm)

Properties

Unit

Inner layer

outer layer

Specific gravity

1.11 £ 0.01

1.02 £ 0.01

Tensile strength

MPa

36 over

46 over

Elongation

%

145 over

245 over

Bending strength

MPa

549 over

235 over

Hardness

R scale

83 over

77 over

Table 2 Structures of the PA12 fuel tube

Type PA12

PA12

conductive

PAI2
PVDF
PA12

PA12
PVDF
PA12

conductive

Form

Layer 1

Conductivity x

* PVDF : Poly Vinylidene Fluoride
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Fig. 2 Deformation of PA12 plastic tube
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Table 3 Experimental conditions

Factor Condition No. of Factors
Mono-layer(PA12)
Material 2-layer(PA12+conductive) 3
4-layer(PA12+PVDF)
Bending angle | 90° 1
. -30C, 0T, room temp.,
Heating temp. | 56 601, 90T 6
. Method A
Bforl‘ilgsg Method B 3
P Method C
Tube's dia. 8 mm 1
Bending 1 1
Specimen 175 mm 1
length
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Fig. 3 Experiment

3. A

et
In]
il
%2
d]
[l

Fig. 4 ~ Fig. 62 & £/F4 71
CCERIEEEEN

ol
o
2

N



R - EBE - AIS
Eldl mejzolvt. A3 AFi A2 o]ty 2EdA Fig. 604 & 4-layerd] 739+ Method C
= Ewsh AY vehtA @ston, 0TAN A Fagel /b HA dolde ¥ £ o,
Az -1° oA 2° AR A=V Fol=e AL FF AL I TR STgoad" dafad
4 5= Ak ol Az EAsY FRol T diEiME FAAHLE AFAL] ofFoiH7] A
Aoz sl AR/ FHPoERN BASE 4 ME ASHY A7 FAH R & Aot
dep AbzEle PAI2Y AS el AedA
16%9 582 A3 Qo a0
FHE A AANAS A5 Aex
3 . ™ 250 |+ tewsa
3k AbEE FAL Method C7F a4 ZA el 5 s Whr A B f
o Method AdlH HAHAS o 5 ATt Rl ]
aev 24 b Fo FEE WAL Method g 150 7
A, Method B, Method C 2.8 AL/ eyt on, ‘fg 0o f "
o] A3 B u, Method C7} AE Ul EAsE 5 -
@ERE AnANY & QL Aoz Hadd. 8 .
¢, FREFO ot AEust g2 gy
s, layerq RS APl et FEs -3 0 10 W 80 9
7t aA eRde & F A "y 874 2 Temp(T)
Q) o]t 22} WYL uryl Y= Hoa
s q;];jsﬁ _Zf; ;23 OC]) ; ! %j] H; 33}‘4& }'ﬂo A Fig. 6 Thermal deformation for 4-layer
g
4.8 E
300
0 H M 2 AT A4S AuFrd PAIZ A
FRE o R—— L ! : o Z+F FRO dste Fr/ WidE F &% 98
= 180 Ao os) FAse WFFL APH ATE B
£ 100 ey 2o AELS A
E =0
Y E— L FRAPA WY Peel e ugsee 4x
-50 T % Method C7} th& ZA vebgon) 373
=000 A &Rl 9% $UY YA Method CF /}
Teme e 4 27 et o m® Method C7F PA12 -
Fig. 4 Thermal deformation for mono-layer o Edess /b Agstnn And E}
. wHY TR wet M Fo] dEA vgge
u, S1Rel e FRAG PAol WY §ol
300 g ol WA,
~ 20 | —ewmwar 3. 48 olstel emelNE Fadel A9 veh
© M A o B o)
B 200 | A wsc 2 ke,
5 150 4 4 874 29 9% AFAE Feay Frg
£ 100 / WEL ) AEAE g WEe F e
z 7 4AAS A 27390 Dastvin Aztd.
.g 30 %
S g0 e -
0 7
-3 0D -0 3 By W
Temp{T)
2 dTe AdAdRe AdrirlsAEAd

Fig. 5 Thermal deformation for 2-layer

-59,

(FAWNZE : 000-11-685)2] A

do7 £



AaE Felay dafre] 84e5d o

ikl

ta

fo
ret

FZAA(F), 2002, “Eeta" daRFE A%
A LAY, AT E ALY HER DA,
A PR

. T. X. Yu, L. C. Zhang, 1996, “Plastic Bending”,
Series on Engineering Mechanics, Vol. 2, pp.
53~68.

. S. P. Timoshenko, J. N. Goodier, 1987, “Theory
of Elasticity”, Third Edition, M.Graw-Hill Book
Company, pp. 170~198.

SR A¥E @49 2000, “Tube Bending
Analysis for Hydroforming Process”, &% 44
7+&3 3] 2000% A&t 3 =F3, pp. 249~256.
. Ay, 38, ¥, AYS, 2001, “A Study
in the PA12 Tube Spring-back”, & =7 3%}3]
2001F A< =&, pp. 300~304.

. Daicel-degussa Ltd.(Germany), 1983, “Synopsis

&

of Polyamid 12 Grades and Properties”, pp. 10
~17.

_60_



