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Cross Section
3.STEELMIDSOLE D1In'oN |I'SXR
Safety footwiear is available with an optional stainless steel midsole for use inwark
wiranm igh penei msharp objects such as broken glass. The
steel midsole is resistant to a 130kg nail driven force. oan! 0'7 '711] N A10 NNXNN
4. ANTI-STATIC MIDSOLE |7)1|7 I?”]n nlnl] °

The footwear range s fitted with carbon-impregnated midsoles for protection against
electrical shocks and burns,

21001 2Py nTNXN *

5. DOUBLE DENSITY POLYURETHANE SOLE

sed in almast all the footwear

ight and extremely durable, The sole ]']I]__U D"]_j}v P'Don n”jn i

extreme heat (upto 90°C).

ichis resistanttoaf
impa Impressio
tting steel toecap, offering greater
dards of safety. 6.FULL LEATHER UPPER
All footwear has full leather uppers treated for resistance to 2 wide spectrum of harmful
substances commonly found in the industrial work envirenment.

DIpPNa NTNY °

2,CARBON FIBRE TOECAP

Manufactured from Carbon Fibre and resistant toa force of 200), Properties are thesame

asthe st ap properties. This toecap does not conduct or retain heat and is also 7. VAMP LINING

transparent under x-rays. Theboots and shoes feature a highly absorbent full vampining to ensure comfortable and
dry feet throughout the day.




2/22/2021

nHan

17°TN2 MTINN

Snun navtin bw
(2RWN )MPVLD YOIN D)
Monwn nTTIaNn YW
oDIN TR DTN W
NP TN NTTIAN B
NN IND 2PV OY 7
(109 oM MmNy
2390 92 nwR 2y NN
0PN 7Y NN
nP2NN2 MTINN

nin'va "1

i=h3al=R-A}s M =RER}aRA-2F10=RA" I Rl -]

DY2VIN 727 NYHYD MINon

210 / o
P

C

A

(D N9 IN) |
HI

Cl

E

WR

M

AN

SR

nin'voa 1M

('n'719 MiINN IX 'Ian) TNX Jninn 2van 70 X7 72X, DX i ivn in yyn ' | aio

nNnan NPT/ T

.MN°03 °9M5 17NN Jv NPDo1 M1 DOINNR

YOIN NN2M , NN 7 + (SB) NPooan mMwrTE DINAD

(E) TN 20 5y apyy L(A) RPv0T

AWRU) D2 772 TM N0 T2 MTRY + 51122

20NN PN DY 15 (P) N TN MTANN + S2 1130

SB
S1

S2
53

918 I9IN IN ININ DMNIWI MMNWY DO — 1l 1

nnan PAY-SL-PACTAE L.

MNPV 7Y 1PN 2w NPD0IN MY T2 DIXNNn

(A) VYLD OVIN NNOM (E) MAIN XD D) 2Py + SB 1D

JII%ON PIVN DY MO0 (P) 01 TNY MITANNA + S4 190

SB
S4
S5




2/22/2021

=N

STEEL TOE CAP

— ELECTRIC —
INSULATION

AAA

——ECHEMICAL
RESISTANT

STEEL PLATE

&

OIL RESISTANT

Ny

s %

\_ ANTI STATIC

SLIP RESISTANT \HEAT RESISTANT_J

nin'va "1

Y30 W 11 ovn PPN Mnan

( 1 07) NNAT/N19D N1 TN — 02 MTRAN WRU
TNy mTnn CR

M990 JY NN APPN Mnan
R —on? mTnry HRO

(DP9 DMINHNAY MTHY  (FO) ORO

NIN'vA "7V)
“nwn 21D'on NMan
nwn niTTan oyl e

(war 'xama "mwun NNNY NOWNI 0710 TWKRD) NITAYNNN 11910 N2AN

0'9011 N1AN 'V¥NNT 90112 NIXNAl nu7nm n1an Nipoon 'R D"'2y1n

'VVO ‘MYN [YUNn NINTON D'72V1  *

DNIX Nan 0.1-1000 niTaann

JNIN'VA T AXPA DTN 9N YN [Yun NP1 Nd7IN

npMmmohy e

.DNIX 17'7 0-100 NITAINN

.DMIYNY Y91 MNINI DR T 0N NP2 Win'y7 1'v1 '00o nun [yun NNAoYn nyianY




2/22/2021

nin'va "1

npITNN

NnNY N1 *

N'7102 DT 0O'XON *

IIIPI] [ ]
TI'Y NIYXNARA NI'MmwN 220/ T nndn ne'1a-e
O'NXI] N?'Ta

D'NA NITMY7 N1AN "9 NN'NN - *

. YUK Nian
nnpn
- J NINAN NI'ZRYN NIPNA N2YNN AN NTORA WIN'Y
w 1997 t™wnn ("w'X |an — TI'Y) NTIAYA NIN'OAN NREN -
2007 - r"ownn (N2 NTIAY) NTIAYA NIN'LAN NN *

1967 - r">wnn (DN Mwn 2PNNa NTIAY) ‘Munn Nnpn - e

DN
NIM"YYN NIN'V] NITOR -484 100N ‘7KW [N »
Compliance to the ANSIISEA Z89.1 Q'¥NINN DT DN ¢
1 1 L)
S 397 EN 'RON'X [N
Helmets shall not transmit a force to the test head form ANSIZ 89.1 'Kp'mK [pn

Force ) that exceeds 4450 N (1000 Ibs). Maximum fransmitted
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Table 1. Existing PPE Used for Protection Against Small Scale Explosions.

Area at risk

Protected by

Hands/fingers

Forearms
Eyes

Face/neck
Torso
Groin

Ears
Legs

Kevlar™ or Dyneema™ gloves

Nomex™ lab coat

Safety glasses, face shield, tume cupboard
sash, safety screen

Face shield with chin guard, fume
cupboard sash, safety screen

Nomex™ lab coat, fume cupboard sash
(partial), safety screen

Nomex™ lab coat, safety screen

Ear plugs or ear defenders
Nomex™ trousers, fume cupboard

Degree of protection unknown. Scope for protection
decreases significantly with quantity of explosive
Minimal protection

Degree of protection unknown

Degree of protection unknown
Degree of protection unknown

Degree of protection unknown. Gap in sash to allow
air to enter fume hood is problematic if no

safety screen used

Degree of protection unknown

Assumes legs are out of line of sight due to level of
fume hood, must be reassessed if this is not the case
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Table 2
Results of testing with explosions directly on hand sumogate.
Kevlar Kevlar, single steel core Kevlar, PVC knobs  Leather (welders glove) Kevlar, double steel core Chain glove, steel
Specification EN 388 KaL. 3 EN 388 Kat. 2 EN 388 Kat, 2 EN 388 Kat. 2 EN 388 Kat, 2 EN 1082°
m{ Ph{Ns))
05g Torn Unharmed Unhamed Torn Slightly damaged Pl
1.0g x Torn Torn X Slightly damaged Damaged
15 £ X i X * Torn

# Protection against cutting and stabbing from knives,
" iz Not tested,

%
”
-

:.n s i g @
= S

Fig. 4. Unprotected hand surrogate after explosion (plasticine).
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Table 2. Composition and Performance Data for Trial Explosives.

Explosive Composition (wt%) Density® in g cm ™3 Calculated” Measured
VoD in kms™! VoD in kms™!

A 25.2% Sylgard 182 Part A, 74.8% PETN 1.58 (calculated) 6.75

B 23.4% Sylgard 182 Part A, 76.6% PETN 1.59 (calculated) 6.84

C 23% Fluorolink E10H, 77% HMX 1.88 (calculated) 8.06°

 Based on the following densities: PETN 1.76 g/cm®, HMX 1.91 g/cm’, Sylgard 182 Part A 1.03 g/cm®, Fluorolink E10H 1.74 g/cm’, and

assuming theoretical maximum density (TMD).
b Calculated using Cheetah 4.0 7 at TMD.

© Measured in a 3 mm square nylon track (detonation noted to be unstable in this track size).

9 Measured in a 4 mm diameter circular Perspex track.

© Viton was used for the calculation in place of Fluorolink E10H.

 Measured in a 10 mm diameter cardboard tube.

Journal of Chemical Health & Safety, May/June 2015
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Table 2. Fragment Sources Used in Trials.

nUQINy

Fragment source

Dimensions

Charge placement

Glass round bottom flask (RBF)
Perfluoroacrylate round bottom flask (PFA RBF)
Porcelain Buchner funnel (BF)

Glass vial (GV)

Glass test tube (TT)

50 ml, 50 mm outer diameter (OD)
100 ml, 67 mm OD

70 mm OD

7ml, 23 mm OD

18 mm OD

Centre of base of flask
Centre of base of flask
Centre of filter plate
Base of vial

Base of tube

Journal of Chemical Health & Safety, January/February 2015
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Item Material (colour) Test rating
Gloves
Ansell Powerflex 80-658 Steel/glass fibre/Kevlar™, latex dipped (blue) EN388 x544
Keep Safe Red Leather Welders Lined leather (red) EN388 3144
Gauntlet 304357
Hexarmor Steel Leather 111-5033 Leather with one layer of Superfabric™ EN388 4533
armoured fabric (white)
Hexarmor Hercules Pierce Resistant 2 Layers of Superfabric™ armoured EN388 4533
Gauntlet 400R6E fabric (grey)
Wrist protectors
Ansell Neptune 70-114 2 Layers of Kevlar™ (yellow) EN388 134x
Hexarmor 19” Protective Sleeve AS019S 1 Layer of Superfabric™ armoured EN388 4532
fabric (grey)
Apron/Jacket materials
Hexarmor double layer apron AP322 2 Layers of Superfabric™ armoured EN388 4534
fabric (grey)
Tusker RT Red Tusker leather ~1.6-1.7 mm leather (red) N/A
material sample
Table 5. Glove, Apron and Wrist Protector Tests.
Charge mass, Dummy hand,  Blue = White Red Grey  Yellow wrist  Grey wrist Grey Red
fragment source nitrile glove glove glove glove glove protector protector  apron  apron
0.3 g, RBF v I 4 v 4 v
0.3 g, BF v I 4 v 4 4 4
1.0 g, RBF 4 I I 4 I I 4 4 Id
1.0g, BF 4 I I'd Id I'd I'd I'd
1.0g, PFA RBF v v v v v v
7.5g, RBF v I v v v v
7.5g, BF v I I v I I I
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Table 7. Peak Fragment Velocities.

Fragment source Explosive mass (g) Peak observed velocity (ms™)
0" (downwards from base) 45" 90" (radial)
Unshiclded RP-2 0.05 3403 383" 372 (large fragment)”
445 (small fragment)®
Shielded RP-2 0.05 4,077* 187°
0.3 782" 431" 336"
GV Lo 1,923" F i 970"
BF 0.3 85
BF 1.0 162
BE 75 590
RBF 0.3 1,453" 310" 503"
200
RBF 1o 1,813* 529* 72"
475
RBF 75 1,230
PFA RBF 1.0 25 (large fragment)
T 50 1,260

* These data were obtained with a Phantom V1610 camera; all other data were obtained with a Phantorm V710 camera.
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0.3 g RBF, 0.60 ms 1.0 g BF, 0.60 ms

1.0 g RBF, 0.60 ms
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Table 8. Results from 0.3 g BF Trials.

NIXRXIN

Test article (approximate stand-off, cm)

Damage to surface of test article

Penetration of test article

Dummy hand, yellow (5.0)
Dummy hand, grey (5.5)

Blue glove # (4.5)
Red glove # (5.0)
White glove (4.0)

Grey glove (4.0)
Yellow wrist protector (4.5)
Grey wrist protector (7.0)

9 puncture marks
1 puncture mark

None visible

Very slight abrasion

94 visible impacts.

None fully penetrated the leather
None visible

None visible

None visible

1 x <1 mm, shal;
3 x >1 mm, shal
1 x =1 mm shal;
1 x <1 mm mod
None
None
None

None
None
None

Table 9. Results from 0.3 g RBF Trial.

Test article (approximate stand-off, em)

Damage to surface of test article

Penetration of test article

Dummy hand, yellow (3.5)

Blue glove (4.0)

Red glove (6.5)
White glove (3.0)

Yellow wrist protector (5.5)

59 puncture marks

Multiple impacts, several <1 mm penetrations
of latex with small embedded fragments
Multiple surface abrasions

553 impacis.
None fully penetrated the leather
Outer layer: 3 p i multiple at

Inner layer: No visible damage

21 x <1 mm, shal;
33 x >1mm, shal;
2 x <1 mm, mod
None

None
None

1 x <1 mm shal;
1 % <1 mm mod

NIXRXIN

Table 16. Results from 1.0 g PFA RBF Trial.

Test article (approximate
stand-off, cm)

Damage to surface
of test article

Penetration of test article

Dummy hand, grey,
partial palm (11.0)

Blue glove (6.5)

Grey glove (7.5)

Grey wrist protector (8.5)

Grey apron (3.0) (size of exposed
surface area ~130 mm x 130 mm)

2 puncture marks

No surface damage, discolouration or visible
penetration

No abrasion or discolouration. 9 impacts, 2 with
retained fragments of flask. Minor back surface
damage to outer layer. 2 visible impacts on inner
layer with no clean penetrations

No discolouration or abrasion, 6 impacts, 5 with
retained fragments of flask and clean penetrations
through the back surface

No abrasion or discolouration. 6 impacts; 9 visible
penetrations:

8 x <1 mm;

1% 1-2 mm.

1 penetration to the rear of the inner layer with 1
armour scale displaced.

2 x <1 mm, shal;

1 % >1 mm, shal (6 mm);
1 % =1 mm, mod

None

None

None

6 x <1 mm, shal;
3 % =1 mm, shal
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Table 17. Results from 7.5 g BF Trishs.

NIXXIN

Test artick {approdmate
stand-off, cm)

Damage to surface of te= article

Penetration of test article

Dummy hand,
vellow (6.5)

Dummy hand,
gy (45)

Blue glove # (4.0)

Red glove # (35)

White glove (4.0)

Grey glove (5.5)

Yellow wrist protector (4.5)

Cirey wrist pratector (7.0

7 areas of myjor damage on thumd and
third finger; 104 further impacts

Large area of major damage covering
palm, third and linde fingers, 535 further
impacts

Slight blackening of glove surface,
significant abrasion Large area of
damage to thumb with full penetation
ofthe gove, 3 other impacts with 2
clean penetrations

Slight blackening of glove surface,
signifieant abrasion. Large area of
damage to thumb with full penetration
ofthe glove, & other impacts, with ©
clean penetration

Significant abrasion, significant
conjoined damage to palm and thumb
with 1 penetration through the leather.
Remaining four fingers had 133
imipacts > 2 mm, none of which
penetrated the leather

Significant abrasion, mukiple
conjoined penetrations to thumb, 1
penetration to wrist

Maoderate blackening of surfice,
widespread major damage to palm area,
24 further impacts, with 2 clean
penetrations

Significant sbrasion, multiple
conjoined impacts. 4 penetrations, with
7 clean penetrations

Major widespread damage to thumb and third
finger with multiple 1-5 mm, deep penetrations,
remaining fingers.

2 =1 mm, mod;
4 =1 mm, deep. Significant blackening evident
in penetrtians
Major widespread damage to palm, thirdand little
fingers with multiple > 10 mm, deep penetrations,
remaining fingers.
24 3 <1 mum, shal;
15 x >1 mm, shal @ mm);
55 =1 mm, mod {14 mm}.

ifi black evident in

25 <1 mm, shal;
7 % =1 mum, shal (6 mm)

Deep penetration extending almost full width of
thumb, other aress

5% <1 mm shal

Thumb penetration showed some blackening

1 x =t mum, shal;
1 5 =1 mm, shal

5x <1 mm, shall,
6 x =1 mm, shal

2 areas of major damage on palm with multiple 1-
10 mun deep penetrations; remaining areas:

5% <1 mm, shal;

7 % =1 mm, shal (12 mmj;

1 # =1 mm. deep. Significant blackening evident
in large penetrations

16 = <1 mum, shal;

23 =1 mm, shal

74
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Table 3. Test Articles.

[}
| MEEN 14

Item Material Test Rating
Safety glasses
Keep Safe Hunter Polycarbonate EN166 1.F
Bolle Tracker I1 Polycarbonate EN166 1.B 3, 4
Face shield
Keep Safe polycarbonate visor with chin guard 1 mm polycarbonate EN166 1-B.3.9
Vestguard demining visor 6 mm polycarbonate STANAG 2920 V50 250ms™*
Guartel Technologies Terrain HD Visor 5.5 mm polycarbonate STANAG 2920 V50 240ms™!
Safety screen
Fisher safety screen 3-section, SAT-575-010N 3 mm polycarbonate
Nalgene laboratory shield 6350 4.8 mm (3/16 in.) polycarbonate
SciCron Technologies PC350 sheet 6 mm PC350 static dissipative

polycarbonate

SciCron Technologies PC350 sheet 12 mm PC350 static dissipative

polycarbonate

Aluminium water bath
Radleys H 29 1 L Oil Bath Attachment, 2829400 ~3 mm

Table 4. Safety Glasses and Face Shield Trials.

Description Keep Safe Bolle Safety Standard Standard Face De-Mining De-Mining

of Test Safety Glasses Glasses Face Shield Shield + Keep Visor, 6 mm Visor, 5.5 mm
Safe Safety Glasses

0.3g, BF P2

1.0g, RBF » » » v

10g, BF

50g, TT »

7.5g, RBF v »

75g, BF v

"10'Jn N1an
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1.0 grams RBF

5.0 grams TT under 1 mm PC shield

D'RXNn

PCn"™ 1019 |an, RBF ,0M 7.5 PCn"'n 3 anYon, RBF ,0M 7.5

1 ]an Jon MINKN [an 'opwn , RBF ,01 7.5 PCn"n 5.5 |2 qon, RBF ,0M 7.5
PCn"n
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Table 9. Results from 1.0 g RBF Trials.

NIXRXIN

Test article (Approximate Stand-off, cm)

Damage to Surface of Test Article

Penetration of

Test Article
Keep Safe Hunter Safety glasses (7.0) Significant surface abrasion, 206 impacts > 1 mm None
No back surface damage
Bolle Tracker I1 Safety glasses (7.0) Significant surface abrasion, 69 impacts > 1 mm None
No back surface damage
1 mm PC face shield and Keep Safe Hunter Face shield section: Significant surface abrasion None
safety spectacles (11.0) (face shield section with large number of impacts < 1 mm
measured 111 mm x 205 mm) 140 further impacts:
138 x 1-2 mm; 2 x 3-4 mm
19 visible deformation points on back surface
Safety spectacles: light scratching of surface
from contact with face shield
6 mm Demining visor (13.0) (visor measured Multiple abrasions, 425 impacts > 1 mm None
220 x 295 mm)
3 mm polycarbonate safety screen (8.0) Significant abrasion of screen section nearest None

(section measured 600 x 220 mm,
clamped at side of charge)

to flask. 409 impacts > 2 mm

Table 12. Results from 1.3 g RBF Trials.

Test Article (Approximate Stand-off, cm)

Damage to Surface

of Test Article

Penetration or
Cracking of Test Article

Two separate sheets of 6 mm PC350 polycarbonate (15.0)
(size of section 305 mm x 305 mm, loosely supported)
Four separate sheets of 6 mm PC350 polycarbonate (15.0)
(size of section 305 mm x 305 mm, clamped in place)

on the surface only

on the surface only

Two separate sheets of 12 mm PC350 polycarbonate (15.0) Extensive abrasion and

(size of section 305 mm x 305 mm, clamped in place)

pitting on the surface only

Extensive abrasion and pitting None

Extensive abrasion and pitting None

None

Table 13. Results from 5.0 g TT Trial.

NIXXIN

Test Article (Approximate
Stand-off, cm)

Damage to Surface of Test Article

Penetration of
Test Article

1 mm PC safety shield and Keep
Safe Hunter safety spectacles (17.5)
(face shield section measured

125 mm x 205 mm, clamped at
side of charge)

3 mm polycarbonate safety screen

Face shield section: Significant surface abrasion.
186 impacts: 178 x 1-2 mm; 8 x 3-6 mm

52 visible deformation points on back surface
Safety spectacles: 24 areas of abrasion from contact
with areas of back-surface damage or penetration

of face shield section

Severe abrasion and pitting; some impacts

(8.5) (size of section 300 mm x 600 mm,
freely supported at side of charge)

6 mm PC350 polycarbonate (9.0)*

(size of section 305 mm x 305 mm,
supported on foam blocks)

produced back-surface cracking

Severe abrasion and pitting. 633 impacts 1-4 mm;

blackening in majority of impact sites

Face shield section:
11 penetrations
Safety spectacles: none

Screen shattered

None

* Previously tested against a smaller charge in a round bottom flask; unmarked face placed towards charge in this trial (see text).

Table 15. Results from 7.5 g RBF Trials.

Test Article (Approximate Stand-off, cm)

Damage to Surface of Test Article

Penetration of Test Article

1 mm PC face shield and Keep Safe
Hunter safety spectacles (10.5)

(size of face shield section

115 mm x 205 mm approx,
clamped at side of charge)

5.5 mm demining visor (8.0)

(visor measured 215 mm x 295 mm)
3 mm polycarbonate safety screen
(8.0) (600 mmx 220 mm,

freely supported above charge)

Face shield section: severe abrasion, multiple
heavy impact points with back surface damage
Safety spectacles: 180 areas of abrasion from
contact with areas of back-surface damage or
penetration of face shield section

Severe abrasion and pitting. 637 impacts > 1 mm

Severe abrasion and pitting; some impacts
produced back-surface cracking

Face shield section:
Partially shattered,
remaining areas have
multiple penetrations.
Safety spectacles:
Surface damage only
None

Screen
shattered
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* PPE shall be capable of protecting the parts of the body that are covered against the blast effects of 240g of TNT at

distances appropriate to the wearer’s activity.
The amount of PPE provided shall be determined as a result of a field risk assessment and management decision. The
minimum PPE inside the safety distance of a suspected hazardous area or when engaged in any activity that involves
being close to mines and ERW, shall be:

body armour capable of satisfying the ballistic test outlined in STANAG 2920, achieving a V50 rating (dry) of 450m/s (a
for 1.102g fragments. It shall also be capable of protecting the chest, abdomen and groin area against the blast
effects of 240gm of TNT at 60 cm from the closest part of the body; and

b) eye protection that is held over the eyes in a frame that prevents blast ingress from

beneath. The eye protection shall be capable of retaining integrity against the blast effects of 240 gm of TNT at 60 cm and
shall provide protection equivalent to not less than 5mm of untreated polycarbonate. However, it is recommended that
eye protection should be a part of frontal head protection capable of protecting against the blast effects of 240gm of TNT
at 60 cm and providing full frontal coverage of face and throat.




