Flame-retardant Material “Kermel Fiber”
Kermel ﬁber is polyamido-imide ﬁber, within the meta-aramid ﬁber class. The ﬁber is smooth, pliable, and
permanently ﬂame retardant. It has excellent abrasion resistance and perfectly prevents piling.
Kermel ﬁber demonstrates high protective performance even in the face of heat, ﬂame, chemical substances, etc.
Mechanical performance does not degrade in a high-temperature environment. Dimension deformation and melting
do not occur. The fabric slowly carbonizes, and never burns. With a limiting oxygen index (oxygen concentration
necessary for burning, LOI value) of 30-32, it is self-extinguishing and even if ignited, the ﬁre will die out when removed
from the ﬁre. Shrinkage and fading do not occur even after repeated washing and drying at high temperatures.
Kermel ﬁber is used around the world for various purposes. It is often adopted as material for ﬁre suits, police special
work uniforms, and other protective clothing which need to protect the human body mainly from heat and ﬂame by
the military and various industries (petrochemical plants, electricity, and gas).
Kermel ﬁber was certiﬁed as “Oeko-Tex Standard 100”.
Oeko-Tex is an international certiﬁcation system to test for
harmful substances in various fabrics.
This standard is highly regarded in Europe, and can be
applied to all kinds of textile products. Some of the required
standards are as follows.
■ Does not contain allergy-causing and carcinogenic dyes
■ Does not contain formaldehyde
■ pH level is gentle to the skin
■ Does not contain organochlorine compound
■ Recyclability
Kermel ﬁber is human- and earth-friendly, and satisﬁes
the demands by users in pursuit of a healthy life.
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● The ﬁre suits pictured in this brochure include some special
speciﬁcations and optional accessories. For details, please check
the individual speciﬁcations.
● For the improvement of our products, speciﬁcations may change
without prior notiﬁcation.

Veriﬁcation of safety for the human body
Functions required by ﬁreﬁghting gears can be roughly classiﬁed into heat resistance, durability, mobility, and
comfort. Veriﬁcation by material testing and experimental evaluation according to actual ﬁre-ﬁghting activities are
carried out, and the results are reﬂected in the further development of even more advanced and safer ﬁreproof suits,
ﬁreﬁghting helmets and ﬁreproof gloves.

Toyobo Co, Ltd. Comfort Engineering Center Sweating Mannequin SAM was used

Results2

Balancing the amount of heat release
when sweating(W/㎡)

From every possible angle, we verify heat resistance, mobility, comfort, and durability required for ﬁreﬁghting gear,
and are actively engaged in the planning and development of suits which meet the needs of ﬁreﬁghting operations
and rescue operations in cases of natural disasters. We seek to continually provide high-spec products which satisfy
every requirement, by searching the globe for material development and listening to on on-site opinions.
We believe that “knowing how the user feels” is the most important in developing excellent products. From the
results of questionnaires given to ﬁre ﬁghters actually wearing our test products and active dialogue with the wearers,
we have reﬂected the demands of the user in our products. Whether near or far, we would like to visit you if you have
relevant information.
The basis of all development is “safety”. This is our unshakable theme.

3 Veriﬁcation of comfort performance by a sweating mannequin

Amount of heat release(W/㎡)

We will not stand still in behalf of tough athlete ﬁremen.
Our commission is to keep on running.

Time

Balancing the amount of heat release when sweating:
the average amount of heat release was calculated
for 40-60 minutes of sweating

The amount of heat release by A and B when sweating was higher than that of C,
indicating that A and B were more comfortable.
⇒due to the eﬀect of moisture permeability of the backing cloth

1 Veriﬁcation of heat protective capacity by thermal mannequin (burn evaluation of the wearer)
at the Swiss Federal Laboratories for Materials Science and Technology (Empa)

A

Fireproof suit using H66 material

B

KERMETEC III ﬁreproof suit

C

Conventional ﬁre suits of our company

The amount of heat and moisture which is released from the suit, from the amount of heat and moisture retained
within the multiple-layers of fabric of the ﬁre suit, was measured.
In pursuit of greater comfort, tests were conducted on completed ﬁre suit products assuming actual wearing
conditions.
Due to improvements in the moisture-permeable waterproof inner material and the heat insulating backing cloth,
a 30% heat release amount compared to conventional products has been achieved. (after wearing for 15 minutes)

4 European Standards of Fireproof Testing (As of May 2015)
・Fireﬁghting helmet European Standards Conformity EN443:2008. Under testing.
・Fireproof gloves
European Standards Conformity EN659:2008. Under testing.
・Fireproof suits
In preparations for applying for the test for European Standards Conformity EN469:2008.
After tests are passed, the CE mark will be acquired.
Location where pain was felt 9.6%

1st degree burns 1.8%

2nd degree burns 1.8%

3rd degree burns 0%

●According to ISO-13506, the test subject was exposed to 83.6 kw/m2 of ﬂame for eight seconds, and data was
obtained two minutes later.
●The model tested was a ﬁreproof suit made with H66 material. Test was conducted wearing cotton
undergarments and an aramid work uniform.
●Epma evaluated our ﬁre suit as “of the highest level without parallel in the past” within its testing up to now.

2 Performance test of ﬂameproof product to ensure safety
Testing was conducted according to ISO11613 standards and performance criteria speciﬁed by the ﬂameproof
product certiﬁcation test and the Japan Fire Retardant Association guideline. Materials which conformed to these
standards were used for our ﬁre suits. We hope this information is helpful when choosing and safely using our products.

M-4405（H66）Tough Athlete
●

We traveled to every place all over the world to secure ultimate
safety and more advanced and stronger materials, we conducted
veriﬁcations required for safety, from the manufacturing process of
raw cotton and original yarns until the end product.

●

Placing priority on the need for heat resistance and durability in
ﬁreﬁghting gear, the worldʼs strongest material(H66) used for the
“Tough Athlete” ﬁre suit.

●

Thermal mannequin tests, perspiration mannequin tests, weather
resistance (ultraviolet deterioration) tests, and long-term wear
monitor evaluation were conducted, in order to achieve higher
safety, motor function, and comfort. The resulting product is
light-weight.

●

Ergonomic design
This product adopts the “3D ergo arm hole” which does not hinder
arm movement for the upper wear, achieving a greater range of
motion.
The trousers have a bend-at-the-knee silhouette to allow for strong
and light footwork. The design is coupled to movement of the hip
and knee joints for increased movement.

OUTER FABRIC M-4405(H66) 240g/㎡
65% Polyamide-Imide Fiber
34% Para-Aramid Filament
1%

Antistatic Fiber

Tensile Strength(ISO5081)
Tear Strength

3500Nmorethan

(ISO4674) 700Nmore than

THERMAL-MOISTURE BARRIER TXFKS90KS 120g/㎡
67% Meta-Aramid
33% Para-Aramid
PTFE Menbrane
THERMAL-LINER

KSS840 165g/㎡

99% Polyamide-Imide Fiber
1%

OUTER FABRIC（OUTER）

OUTER FABRIC（INNER）

Antistatic Fiber

This product complies with the ISO11613 Standards, the “Fire Suit”
Guideline Standard regulated by Japanʼs Fire and Disaster Management
Agency, and Fire Suit B-Ⅱ Standard regulated by Japan Fire Retardant
Association.

MOISTURE BARRIER

LINER

X2
Y2
Z2
EN 469

2014

May 2015. Under testing.

Product Weight（±2%）
Size

Jacket

Trousers

Total

M

1,520 g

1,050 g

2,570 g

L

1,590

1,110

2,700

LL

1,660

1,170

2,830

3L

1,740

1,270

3,010

H type four point mounting suspenders are included as standard accessories.

Jacket
M
Suitable Height

L

LL

3L

165 cm

170 cm

175 cm

180 cm

Jacket Length

74

78

82

86

Shoulder Width

49

51

53

54

Sleeve Length

55.5

57.5

59.5

61.5

Chest

122

126

130

134

M

L

LL

3L

Hip

82〜90

90〜98

98〜106

106〜114

Rise

28.5

29.5

30.5

31.5

−4cm

64

68

72

76

Standard

68

72

76

80

＋4cm

72

76

80

84

37

39

41

43

Trousers

Inseam

Fork Length

Unit

cm

Measurement allowance

● Optional accessories are included in the pictures. For speciﬁcations details,
please contact our representative.
● In order to continually improve our products, speciﬁcations may change
without prior notiﬁcation.

±2%
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