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PENETRATION TEST
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* This method is intended to assess the resistance to water penetration
of completed footwear during flexing. The method Is applicable to
: ' all types of footwear, i
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1. SCOPE

This method B interded to assess the resisance to water penatration of campleted
feotwear during flexing. The method is applicable to alf types of footwear.

2. PRINCIPLE

The foohwear specimen 12 placed in a trough of water, which may contain & dye salutlon,
and 15 lexed thraugh a specied angle about its natural RBexing linge. Alter 9 predatermined
tirmte or number of flexes the footwear is subjectively assessad for signs of water
penetration. The level of the water in the frough, the number of fiexes or the tme
bepresn assessments, and the angle through which the foobwear is flexed, are all
determined by the type of footwear being tested. - :

3. REFERENCES

Test method SATRA TM 22: 1992 - Resistance of footwaar to fiexing.

4. APPARATUS AND MATERIALS
4.1 A flexing machine with:
4.1.1 Ameans of frmiy clamping any type of footwear at the heel and toe.

4.1'2 A device suth as a treugh for maintaining 2.constant amount of water araund the
footwear. ; fn

4 1.2A method of fexing the footwear, about fis flex I'ne so that the forepart of the
fantwear is constantly in the water 2and the bacmart i5 Ifftect in.and out of the water ata -
rate of 140 + 10 cycles per minute. The flexing angfe shoudd e adjustahle to suwi me l].rpe

of fmtwaar see Table 2.

A L4 A mesins of recording, either the number of fiexes, or the duration of the teqt
prividing the speed-of the maching ks constant and known.

- A suitabie macﬁine s available from SATRA reference ST 184 This maﬁhine ca also ﬁe
wsad for Test method SATRA TMY2: 1992 - Reslsance of fooowear to flextng.

4.2 A magenta dye prepared as described in section 8.2,

4.3 A zmalf rrirror o a loreg thin handtz, and a low voltage, low temperature ibgFrl SOUIE -
" may be usefid for im‘pecﬂng the inside of the footwear. ;

5. TEST SFECIMENS

5.1 One or both of 2 pair of completed whole footwear,
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6. PROCEDURE

6.1 This best can be conducted on either one or both of 3 pair of foobwear The footnear
should be completely dry bafore the test is started, As accurately a5 possibie, draw a line

. diown the lenath of the insole of the footwear fram the centre of the heel towands the
centre of the toecap. )

6.2 Mark on the inscle of the foomwearn (o the nearest milltimetre, the point which
carresponds with the typical position, of the ball joint, of 3 wearers foot. This should be
daone by measuring 2long the ine, drawm in 5.1, the appropriate distance given in Table 1,
from the heel end of the Ifne and marking a pat.

6.2 Mark a second point on the line drawn in section 6.1 whichi[s 5% 1 mm closer to the

-heal, Dravy 3 fine across the width of the insole board, which passes through ihic second
point and s 2t 30* Lo the line drawn in Section 6.1. This is regarded as the flexing line of
the footwear, see Figure 1. .

...................

Floxing line

| —Typical pasition of
ball joirt mariad as 6.2

. Secomd podnt
g arked as &3
907 angle batwesn ik

the two fines

Line drawn as 6.1

ijimémeaam"

6.4 Letthe ﬂe;-:.rng mamune {4.1) to flex the foﬂtwear mrcugh the angl-a specified in
Table 2.

6.5 Sequre the footivear rrm the ﬁem.g machine 5o that the they are fiexed ai:-m.ltthe
iine drawr in section 6.3, i

6.6 Set the water level so thatits height refative to the footwear is as specified in Table 3,

when the Fanbwear is in the flexed posiion, see Section 8.3. F reguired the magenta dye

14.2] can be added to the water to help identfy the pomt of water perhetlatim It should
. be notad that the magenta dys will |:nam-ns-nz.-nrr;,r mark the fmm—-ear

4.7 Operste the ﬁexing machine for the required time or number of flexes, sae secion
B.i.

6.8 Remove the footwear from the machine and assess the insicle of the footwear visuatly
‘and Dy tauch for signs of water peretration. Use the mirmor and lanp (4:3] if required. I
any penetration hag t:lccurmd record the extent and pm'utmn on report diagrams az shown

in Figure 2.
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Dage Sammle reference

No. of Aexes . ..
Timme of test N :
Tatal penetrntion Loal 1id
Construction
Depth of water

Ares of [niHal penetration
aramnn s Boundary of fnol penetration
------ Seams ’

'Hgm'ezTypdcaImpnrts;;r -

T 6.9 Repeat sections 6.5 to 6.8 untf the la:nz! area of penetration in each ‘ﬁem of foobaear
beilng terl:t-.'d ha.r excéeded 200 . .

-7 TEST REPORT
Inchsde in thE test rﬂport' =
.}' [ Reference to this test meﬂmu SATRA TM?? 19‘3'2

v 11":': constructional details of the faﬂtwear tested mn:'Judrng sole tl":lckness ernd i
. appﬂ:ah!e detaiis afanypmmm.ls wear LB

‘7.3 ThE results of the water penemtlon tast mm as the number ofﬂexmg cy::ies nrme
test time, ‘and the position and extent of pme:raﬂr::n %

_ 7. 4 Ay deviatfnns from th:s stancard test mau*rnd

-WRA n: help memhers 1o mtEI‘pl'E: I’EEI.IH:S frmﬂ this meti'md

. B. ADDI'I“ICINAL NOTES

8. r Guide ta nu-mbr.-r of flaxes hetwem assessments

i 'Li szl mstﬂp the test-.and assess the footwear aﬂfre.rer}r 5 minutes or 700 fexes, but
" as tme progresses without evidence of penetration the time interval between assessments
may be extanded ta & masinmum of IS minutes or 2100 Rexes. However, with some ty'pg

-of footwear it may be necessary to make more frequent ASSESEITENs.
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£.2 Preparationt of magenta dye

Reagents: Magenia dye — povwder
Induistriad mmethylated spints
Distiiled water

Method of preparation:

1. Paste 1.5g of dye with 5cm? of alcohol.

2. Add to the paste 20cm? of distillec water,

3. Decant one dye liquor and the residue s again pasted as in [1) and [2).

4, Repeat until collected approx. 100cm3 je paste four times.

E. FAter the Fquor using a fast fiker paper {for example No 541] into a 1000 cme
volumetric flask. '

6. Wash apparatus through filter paper using distilled watat

7. fnse filter G )

8. Makeup o |, Oﬂnm3 with distifled vwatern,

Note: Greater dye Stablllﬁl' Is obained by addiun-n of lems gladial acetic acid to each litre
of solution. 3

8.3 Water msisﬁm:e of the upper consTruction
-The test may be extended to determine the water resistance of the upper construction by

plating the foobwear i wadar at an appropriate height, for E?CEII'I'IPIE in a waterpraof bag
-whu:h Is sligitly Iarger than the footwear Lnder test,

' 8.4 Reiated tests

Bs 5131 Secuun 5.5 Resistarce of finished footwear 1:-:% wsmer pmmlﬁﬂn
(trough test). ] :

Te-;t method SATRA TMS1 - Truuqh weater pmmatlun test.

“Table 1 Average d-‘:l:an:e from the heel and of the insole to
the ball joint position of the foot :

Chitdrens = j Mens and womens

" Heel/hall length " . . Heel/Dall length

Shre nn hﬂnle [ror} . : Size on insole jmmj
& 85 1. - 1#d
Bou g1 2 149
6 97 2 - 155
7 ' 12 4 1640
8 108 5. 166
9 L4 & 172
(R] 120 7 178
- 126 - 184
12 SRR & | I : ¢ .18y
i3 137 e 14q 195
i 200

12 207




SATRATMZF. 1992 / Page 5

Tabde 2 suggested flexing angles for different styles of faotwear

Suggested flexing angle

Ladies’
Ftatform styles
Cltgs {mules)
Slingbacks, sandals, boots
Courts
Laceup casuals
Waor-platfornt styles
Courts, slingbacks, casuals and sandalc

Mens and boys
Platfarm skykes
© Slip-on casuals
Lace-up shoes, and boots ;
Morrpiatform styles .
Laceup shoes, siip-on shoes 2nd boots

10
15
20
25300

35°

257
247

£2°

Table 3 Suggested fevel of water for different types of footwear

Footwear ty;ie

" \Water depth

Marked waterproof and spéw:ialist footwear amm-above featherline

Everyday/nomna foohwesr

‘Fashicn footwear with leather soles

. Up to top of sole

et surface of bray hottor -




