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Development of Water- and Oil-repellent Fabric Considering Durability of Automotive Seat Fabric
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In order to enhance vehicle usability, seat fabric
material was developed that can easily be wiped off
and resists staining even by oil from fried foods,
snack foods, and other such substances, as well as
from mayonnaise and other such oily foods.

The main focus in the past was to increase water
repellency by applying a type of fluororesin to fibers
by means of a dipping process. Now three types of
fluororesin in an appropriate compound have been
newly added to the dipping process, and one of
those types is also applied to the back of the fabric
in a back-coating process. This has made it possible
for automobile interior materials to maintain water-
and oil-repellency even in the high-temperature
environments they are exposed to and following the
abrasion caused by occupant entry and exit.
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Fig. 1 Expected functions for car seats
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Fig. 2 Types of stains (foods and drinks)
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Table 1  Typical stains adhered to seat

Classification Target stain

Water stain (dark color) Worcestershire sauce

Solid oil stain + Protein Mayonnaise

(sandwich, hamburger)

Liquid oil stain Salad oil (potato chips)

Solid oil and emulsifier Chocolate

Liquid oil and emulsifier Coffee cream

Table 2 Requirements of water- and oil-repellent

performance
Test item Requirement

Water-and | . Contact angle

oil-repellent | INitial state between stain and

(for foods) test piece is over 90°
Water-
and oil- Initial state Grade 4 min.
repellent

Water-

repellent | . After heat aging

(for drinks) | . After heat and .

) . Grade 3 min.
humid aging
- After abrasion

Table 3 Requirements of permeability to fabric back

side
Test item Requirement
o No penetration
. Initial state to back side
Permeability
tc_> dfabrlc back " After heat aging
side - After heat and No penetration
humid aging to back side
- After abrasion

Salad ol

Beat with wet wipe

Drying
Stain removal

2.2.3. HH

A A fER T 5 72012, SEHUY 7 &3E L 72 (Fig.
3). MEMD HOBEEIIHAT v 7r — F FEOHER, 98
HMBME L -zt E bk E AR E L 9, W LA
HENEPENCMEO RS IC A DA E Rk H, LA
FlowEr TREWS. 2 L0, HEWMS 2% TEHERD
BoTWREAIEARKE TN IS T EWMArZ &L
2. ZOdHE 222 HTIB L 72iRBRE R ICATR D3 =
D %3 Z 5 EROMEZE4 JIS L 0805 : 2005, 1H44H
L =2 =D E TR L 72 — IS ARE SIS
PRI E 2L 3K T B 5 728, IMAELHEDE
PBMsxt UCIE EREME 2 3L EE U, Wi B nTid 4
L& U7z, Table 4 12V 3R HEHHE % 753

2.2.4. REFEAMEE

AGHFE B ARERE, i E R, PR & RIS,
HETH Y — MR & UTER & h 2 g fet o e e id
29 [ E ORAMER # R IM TRME%SLL EE Uk HE &
5 2 b fik%& Table 51289,

23. Y= T ET kR

23.1. ¥ — b7 2T DEERIE

KA - 7RV TVICEHTRI2H 720, EE
Btk RSB RG S A R T 2 A b 5. — XIS
LA &A% & REMIHEL &£ 57280, BkEhik
MEAED Y OBRE L TR 0h, BERIZH,»IT S X5 —
LIZE S TERE LAWK S 2 F — 20284 T &
WA, BEENZ X B EHRRZ BB U T v & O
THH%BE L7,

Use dry wipe
without pressing

>) Stain removal

When stain remains

Fig. 3 Test method of wiping off
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Table 4 Requirements of wipeability

Test item Requirement
Initial state After wet wipe: Grade 4 min.
Wipeability | - After heat aging

- After heat and
humid aging
- After abrasion

After wet wipe: Grade 3 min.

Table 5 Test items for basic performance of seat fabric

Items Test methods
Basic Constant JISL 1096 Testing methods for
items elongation woven and knitted fabrics®
Tensile JIS L 1096 Testing methods for
elongation woven and knitted fabrics®)
Tearing JIS L 1096 Testing methods for
strength woven and knitted fabrics®)
Concern | Electrification JIS L 1094 Testing methods for
items property electrostatic propensity of woven
and knitted fabrics®
Flammability FMVSS Flammability of Interior

Materials(10)

Color fastness

JIS L 0849 Test methods for color
fastness to rubbing('

Light resistance

JIS L 1096 Testing methods for
woven and knitted fabrics(®

Heat resistance

Color change of test piece after
standing at 110°C for 200 hours
is judged using gray scale

Heat and Color change of test piece after
humidity standing at 50°C /95RH for 500
resistance hours is judged using gray scale
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Type of fluororesin

Type A Type B Type C
Fluorine Fluonne Fluorine
group group group
} Acrylic Acrylic Acr_ylic
resin P resin — resin
Hydrophilic group (high Tg) (low Tg)
Control electrification Advanced oil repellent Control hardness of
performance by performance by high Tg fabric by lower Tg than
hydrophilic group Type B

Fig. 7 Features of fluororesin
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Table 6 Test results of one kind of fluororesin

Percentage Type A 100 0 0 +: Acceptable
of Type B 0 100 0 —: Unacceptable
fluororesin (%) Type C 0 0 100
Permeability _ + _
to fabric back side
Concern
Water-
pf""e”y repellent - = ¥
items (Test result ) (Grade 5) | (Grade 3) | (Grade 4)
Chalk mark - - -

Table 7 Test results with varying proportion of fluororesin

Percentage Type A 95.2 52 25 0 +: Acceptable
of Type B 4.8 2 0 4.8 —: Unacceptable
fluororesin (%) Type C 0 46 75 95.2
Per_meability_ + + _ +
to fabric back side
Concern
Water-
property repellent - * * =
items (Test result ) (Grade 3) | (Grade 5) |(Grade 5)|(Grade 3)
Chalk mark - + + -
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Fig. 9 Process of chemical compound treatment
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Table 8 Test results for water- and oil-repellent performance

Test item Requirement | Test result | Judgement
Initial state Grade 4 min. |Grade 4.5
Water-
repellent - After heat aging
Waler- | (for drinks) | . After heat and .
and oil- ; : Grade 3 min. |Grade 3.5 A tabl
repellent humid aging cceptable
- After abrasion
Water- and Contact angle
oil-repellent . between stain .
(for foods) Initial state and test piece Over 90
is over 90°
Table 9 Test results for permeability to fabric back side
Test item Requirement Test result | Judgement
. No penetration
- Initial state to back side None
Permeability
t(_) fabric back | . after heat aging Acceptable
side - After heatand | No penetration |
humid aging to back side
- After abrasion
Table 10 Test results for wipeability
Test item Requirement Test result Judgement
Worcestershire sauce 4
.. | Mayonnaise 4
Initial state Aftor We WIPS: | Salad oil 4
: Chocolate 4
Coffee cream 4
Worcestershire sauce 4
Mayonnaise 3.5
(1) | Salad oil 4
Chocolate 4
Coffee cream 3
Wipeability - Acceptable
(1)After heat aging Worcestershire sauce 4
(2)After heat and After wet wipe: Mayonn_alse 85
. ) } (2) | Salad oil 4
humid aging Grade 3 min. Chocolate 4
(3)After abrasion
Coffee cream 4
Worcestershire sauce 4
Mayonnaise 4
(3) | Salad oil 3.5
Chocolate 4
Coffee cream 4

Coffee cream

Worcestershire sauce
3

Chocolate

Mayonnaise

Salad Oil

@Water- and oil-repellent

fabric

fabric

O Water-repellent

ONon-processed
fabric

1 : Penetration to back side at both room temp. and 80°C

2 : No penetration to back side at room temp. Penetration to back side at 80°C

3 : No penetration to back side at both room temp. and 80°C

Fig. 10 Comparison of permeability
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Water- and oil-repellent
(developed item)

(mass production)

Water-repellent Non-processed

Salad oil
Results Qil-repellent Penetrate Penetrate
Fig. 11 Comparison of developed material
Water- and oil-repellent Non-processed
(developed item) P
After one week After 5 seconds
fr——

Fried chicken

Results

Oil-repellent

Penetrate
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Fig. 12 Result of placing fried chicken

MER T & 7=,

Test items Requirements Results
Ingress and - No unusualness | Acceptable
egress durability such as wrinkles
(10000 cycles) - No tear of fabric

Permeability and
wipeability after
ingress and
egress durability
test

- No penetration to
back side

- After wet wipe:
Grade 3 min.

Accéptable
(Grade 3.5)

Fig. 13 Results of ingress and egress durability test
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