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Development of Tank Shell and Tube Material for Plastic Fuel Tank to Comply with PZEV
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ABSTRACT

A plastic fuel tank system compliant with U.S. PZEV
evaporative emission standards was developed and fitted
on the new CIVIC-IMA.

Techniques for reducing the high permeation that
occurs from the tank shell and various tank system
components, such as plastic tubes, pump gaskets, and
other welded child parts, were studied.

EVOH with 24mol% ethylene content was chosen for
the low-permeation layer of the plastic fuel tank shell,
and the fuel permeation rate was reduced to one-fifth that
of the conventional tank shell.

Modified PPS was chosen for the low-permeation
tubing material. The modified PPS was alloyed with an
elastomer to produce a tube with the required flexibility.
By using this material, the rate of fuel permeation of the
tube alone could be reduced to one-tenth that of
conventional tubes.

Additionally, compared to the regulatory value of 54
mg/day for the fuel tank system, a permeation rate of
less than 54 mg/day was achieved during measurement
using Phase III fuel after adding low permeation parts
such as pump gaskets and welded child parts.
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Fig. 2 Evaporative emissions from current fuel tank
system
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Fig. 4 EVOH structure

Permeation rate (g-u m/m2/day)

0 | |
10 20 30 40

Ethylene content (mol%)

Fig. 5 Ethylene content vs. permeation rate
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Table 1 General property of EVOH vs. HDPE
Item Unit HDPE EVOH
Density g/cm?3 0.95 1.19
Tensile strength MPa 44 45
Elongation % >600 12
Flexural modulus MPa 950 4770
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Fig. 6 EVOH layer thickness vs. impact strength and
evaporative emissions
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Table 2 Monitor material for low permeation tube

ETFE PPS Polyester Liq;é‘l’y‘r’;gfta' EVOH
Permeation resistance Acceptable Excellent Excellent Excellent Good
Fuel resistance Excellent Good Good Good Good
Chemical resistance Excellent Good Acceptable Good Acceptable
Heat resistance Good Good Acceptable Good No good
Flexibility Good Acceptable Good No good Acceptable
Impact resistance Good Acceptable Good Acceptable Acceptable
Total Acceptable Good Acceptable No good No good

Table 3 Tube structure of present ETFE multi-layer tube and examined 2 types of low permeation tube

ETFE multi- | PPS multi-layer | Polyester multi-
layer tube tube layer tube
Structure
Barrier layer ETFE PPS Polyester
Number of layers 3 3 5
1 (Inner layer) ETFE PPS PA11
Layer 2 Adhesive Adhesive Adhesive
|3 PA11 PA11 Polyester
composition 4 — — Adhesive
5 (Outer layer) - - PA11
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Fig. 9 TEM cross section photograph of PPS tube
material
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Table 4 Durability test results of multi-layer tube

ltem Tube type Sour fuel | FUELC/E20 |FUELC/M15| Brazil fuel
PPS multi-layer Good Good Good Good
Cold impact

Polyester multi-layer Good Good Good Good
PPS multi-layer Good Good Good Good

Cold bending
Polyester multi-layer | No good No good Good Good
PPS multi-layer Good Good Good Good

Adhesive force
Polyester multi-layer | No good Good Good Good
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Fig. 11 SEM photograph of PPS multi-layered tube cross section before and after durability test
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Fig. 12 Tube evaporative emissions
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Fig. 13 Fuel system evaporative emissions
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