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M0ST i511i0-60t U Pinlts and Varnishes. Methods for determining adhesion.

This standard is applied to paints and varnishes and establihes II

methods for determining adhesion of and varnish coverings to

metal surfaces: layering method (quantItative method); method of

lattice-like cuts and the method of parallel cuts (quantitative

method).

The use of these methods is envisioned in standards and in tech-

nical conditions for production and establishes the technical require-
~mnt-S for it,.i

I Is standard corresponds to the recommendation according to

standardization of SEV RS 2091-69 in the part of determining the ad-

hes4 on by the method of lattice-like cuts and the method of parallel

cuts.

1. Layering method.

1.1 . The essence of the method consIsts of determining the adhe-

sion by means of layerIng a flexible base Cr m a ilm reinfored with

f iber glass fabric and measurement of the force necessary for this.

1.2. EquIpment and mterlals:

tensile-testing machine with maximum load of 3 3kf wh r S

making a calculation with an accuracy of up to 1 gf;

device for mintain~ng a constant angle of layerin g (see dia-

gram) is fastened to the lower clamp of the tensile-testing machine;

__ micrometer according to GOST 6507-60 or ,OST 111 -565;

foil, sort M and folled for the technical goals according to

GOST 618-62 of alaminum (COST 117811-65) oi" brands ADI and AD;



rolled r..,toGNAoil for' techlncal soa's acoons to! v"T53-5,Wt

rathickness of 0.05, mm of cop-fper accoding %auOST 8SOr9-66 -banu

sheet Coil accordlns. to G S la7 i? w1t t vk e s cC 00 u

of' tin accord.4n1, to GIOST 8 (0)- C0 n ot; lowe than brn

fiber glass fatbrlc According t o 'ST 84831-61 with a thInomso

I meta gage or template for euttlnr o! bandis;

Sshav~ngad;o o scissors;

soften fiat u"'~- ois ".1 (U..-'sn U II SS

1..3. P-renm aiatlion P"O -Vest~g

= .31 TefolI stret1ched onto the class plate, smxoothIed aot
and scouvied w-Ih a cotton pa mistne wAhaeoe crrt OlI

-j only -Used for paint O s and v a rI sh1es whosI dry vIneg occur at a ter

I ture lower thant. 00

The copper fo~l b-ef -re ben ed, I s o1 I~' "'h c0 past

* ot' eliminating the oxide layer4.

1.3.2. n,- ta1nt and vans gmar~a ut" hne n

app ied to Cell by a'ny m rho and dr e . T en a s c nd l y r Is a -I

plied, on whch weV Ime I _tely apply f e Vls farA Vo. end

with atcetone andv dried; then3 It Istgt Urse o thec 101i

Then thpaint (,vanish.) lka applied"w. t a It'~ t th 4~egas1

Pabr~c, fulIly etiIt. The sarwX iU orlenC, remloved friom the n- ae

And -ut into It bands wIh dimenst "n loxcO meah heotr ad

thrown away, and on thea 4 emalnlng banns the _47.11 IAs noelen0- o.I' I ALDO M

-amI



f ilm with Piberglass fabric to a length which somewhat exceeds hall

the total length oil the band (approximately 35 mm) and is bent 1800.

The thickness of the film with fiberglass fabric must be 70-100 Pmr.

iJM
1.3.3. Before determining adhesion, if the periods of delay of

the covering after drying are not spec ified in the corresponding

technical reouireinen-s, the samples of coverings of cold d-ryinr are

kept at 20+2 0C and relative hu-Midity of 65+5%; for 18 hours, and sam-

ples of coverings of hot drying - not less than 3 hours.

1.3.4. Before deternining adhesion, we mecasure the thickness o"-

"%,he film on not less than 2 parts of tesurface of the tested sample,

here, the divergence in thickness of film must not. exceed 5 Pmn.

ciga ftedvc o ananigcntn nl flyr.10

uppe clmp; -oil:3 -fil of arnsh (naml) rinfrce

fibrglss fanric 11 lowr camp 5 uid pll~e

f abrac ofcapi the ei e for e calnamp~ consanthae of i tye clamp



oftedvce (see diagram). Part of the unlavered sampole must be

p ressed to the guide plate.31
I 1.4l.3. T1he sa'nole is layered at a speed of' movement of the clamp

I of th.a device of 6.5-7 cm/min and an angle of' layering of 1800.

I l1.4.4. The adhesion value in gf/cr. is considered as the mean

arithmetic of eight determinations.

Discrepancies in t-he results of parallel samples ,.ust not exceed

2. Method of latice-lIke cuts and t-he --ethod of' parallel cut.

21. Equipment and naterials:

shaving blades with a thickness of 0.1-0.13 nrm in a special con-

tainer or scalpel;

In another for appng aallct on the cvrns

metal plates with dimensions 70x150 nrm;

-a flat soft brush (columnar);

magnetic thickness gage;I adhesive polyethylene tape (adhesiveness 80-120 sec) -only for

I the parallel cut method.

IAdhesiveness of the tape is checked by measuring the time nece-

ssary f'or removing the band of tape with a length of 100 Lm. and a

tWidth of 10 mmn from the glass plate in a vertical posItion with thej

Aid of a load of 200 gf fastened to the low..er part of the tape.

- 2.2. Preparation -for the test

2.2.1. The surface of the metal is carefully cleaned of' rust,

scales, and other impurities and secured. On the finished sur'face,

_ _ 4
4i_ _
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We apply the tested paint or varnish.

2.2.2. 'he selection of the pa~nted surface (base), Its prepara T

tion, application of 'lie paInt or varnish directly on the base or

in a complex combination, with consideration 0o' the amount of layers

to be applied, the thickness of the tape, and the drying tine are I
i conducted in connection with the standards or technical condi4tions3

S
for the material being tested.

2.2.3. Adhesion is determ.ined after 'ho'd~ng the covering as per

paragraph .33and measuring the tChickness as paer paragraph .A.

C1.2.4j. Test is made at 2J*...C and relative humid-ltY of the air

65t-5. Determination 13 done on not less than t-o samples (parallel)

and on not less than 3parts of the surface of each sanmple tested.

2.2.5. Before testing eachn new sample of paInt and varnish coy-

ering, the shaving blades are replaced, and the scalpel is sharpened.

2.3. Conducting and evaluating the results of tests.

2.31 . WIt4'-h deternination of adhesion by the m;.eth-,od of latt-Ice-

like cuts, we make, on the tested covering, not less than five paral

_l cutor up 'to tebs wt h haigeg or scaplel alon: 1C.he

on: the m coverings w dltith af thickness ofIt lIestha 60 me

o2x2 mm -for coverings -with a thikness c-f more th an 60 p~m.

The. surl"face of the covering, after applying the -lttice, is M

cleaned of layered pieces of film and the adhesion of the covering
is-evaluated on a four-ball scale Wtbe .
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Table 1.

Ball~ Descritin of.' surface oa- nt after anplying lattice-!_L.Ke outs

1 Mhe edge of the cuts must be smooth and there must nrt be
residual nieces of coverinz.

2 Insgafct layering of the coverinc; in the form of point
along t"he line of cuts or Inthe areas of their intersectio~n

I(up to 5S of the surface wi th ea--h lattire).

3Layering ofl th..,e covering along the cut line or bands (up tCo
3 5 o f the surface with each 1Thttice.

'Full or part.;al la'verin& o" the covering wit-h bands or scuares
along t%-he cut lie (more than 3 of the surface of each lt

I2.3.2. For coveringrs w.hich ar'e hi-ghly adhesive (ball 1 according

to the i:ethond of lattice-lIke cuts), 1-e can more acc-urat elyaseti

ahesi-on by the "ethod of4 parallel cuts wtiL-h the use of a-hesive tane.

-'e mke, on the coverings, not; less than five -ar1lle cutv-s to

the base with a shavinv edg-e or a scalpel alonrg the gage or templ1ate-

a-t a -distance of I mm Cr on one a: r. Pernendleular t-o tecuts,

we- app~y a strip of adhesive nolyet .- Iene tape ith dimensions lOx1O

Mm,1 leaving one dnd of the stri untanedi

-The tane is r'anidlv renoved perpendicularly fr.om th.e coveving.'

Adhesion, according to the method of oarallel1 cuts, is evaluated

on a 3-ball scale (table 2).

j Table 2.

A -al# Dsrpion of surface of -aintL after applyIng parallel cuts
and removing adhesive tape.

Ed-ge of cuts smooth.
1Insignificant layering of the civering along the width of
the band along the cuts (no -more tCha n 0.-5 nm )

= 13 Layering of the covering with entire bands.

6Va
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* Formulating t - e results -of test-.

3.1. R.esults of the tests are nublished in a Journal or formulated

g with prot-ocol, in ?h"Iich m~ust be indicated:

a) -sem of covering;

b) technology ofL a ppI ca4-ton of-! coverin-s;

c) dryinrg conditions;

d) time interval from mo me nt of0 applying covering until the

beginning o f i ts test4"in ;

e) thickness of covering;-,

f) base and its p-rep-arat--on;

=9 g) ype and size ofl cuts;

- h)evaluation oil adhesion;

Inumber of' the Present standard.

A
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