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SPECIFICATION P-82: 8 I
(UDC No. 669.586.5)

Z IN C COATINGS

FOREWORD

This specification has been prepared by the Design Department (T&.G) of Power
Wing, WAPDA cmd lays down specification for protective zinc coatings applied
on iron and steel.

This standard is intended only for the purpose of procurement of materials and
does not include the provisions of a contract.

This standard is subject to periodical revisions as and when required.

This specification is mainly based on ASTM A.90 and A.21 ~I. A.153.6R.
A-164.55,A.525.67,A.121.66,B.261-63, BS.443: 1961.

SCOPE

The specification lays down test for the zinc coatings which has been deposited
either by Hot Dip Method or by Eleetrodeposit Method on the articles as
classified below. It also covers t.he weight of zinc coatings which shall be
required per square meter of the surface area or its thickness.

Description of ArticlesClassification

Class A-Fabricated products Fabricated products from rolled. pressed
and forged steel shapes, channels, angle
iron. T shapes. plates, bars and strips e.g.
structural poles, tubular poles, pipes
channels and angle iron for platforms of
pole mounting transformers, capacitors
and voltage regulators, lattice steel cross
bracket etc.
Castings; iron. malleable iron and steel.
Rolled, pressed and forged :wticles such
as insulator pins, anchor-shackle, e~'e-
nuts. clamps. cotter pins, thimbles,
covers, deadend clamps etc.
Nuts. bolts, washers. nails, rivcts. screws
and similar articles.
Steel structural strands. steel wire
strands for overhead transmission lines.
guys, messengers, spur wires, tic wires
and barbed wires.
Steel sheets of all types ancl sizes.

Class B-Castings
CI:\ss C-Rollecl pressed and forg~d articles

CI<lSSD-Nuts and Bolts etc.

CltlSS E-Stcel Wires

-
Class F-Stecl Sheets

'-'
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,) MATERIAL

......

2.1 The zinc used in electro-depositing and not clip galvanizing shall be slab and
shall conform to the following chemical composition:

"d. WEIGHT AND THICKNESS OF ZINC COATINGS

J. I The weight of zinc coatings by hot clip method on variolls articles shall be tiS per
Table-I below or otherwise specified in the relevant standards.

Class A
Fa bricated
Products

Cli.lS~ B
__Cw.;lings

TABLE-l WEIGHT OF ZINC COATINGS

Description of Articles Wt. of Zinc Coatings
Indi,'idual Samples Average of :3 Samples.,111/ sCltn .

i)

Fabricated products
from rolled pressed and
forged steel shapes.
channels and angle
iron, T-shapes. plates
bars and strips e.g.
structural poles. tubular
poles. pipes. channel
and angle iron for
platform of pole
mounting transformers,
capacitors and voltage
regulators, lattice steel
cross arm bracket etc.
When the thickness of
sleel is 3mm to 6mm
6mm and heavier..
material
Pipe for service-mast
only
Oistribu tion transformer
station hardware &
cross arm braces
Castings. cast iron
malleable iron and steel

ii)

iii)

iv)

550 GIO

.,

Lead Max 1.6 II!III

Iron Ma.x 0.05 11/III

Cadmium Max 0.50 "I.III

Zinc Min 98.0 0/
/II

SSG 610
-
()JO 700

350 400

450 SOD
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Class E Steel Wires

The wcight or zinc coating on !';tcel stl"llctural strand. steel wire stand
for overhead transmission lines, guys, messengers. spur wires and
tie wires for similar purposes shall be as uncler:

Stranded Wire dia mm
Weight of Zinc

coatill~ (~m/sql1l)

0.20 to 0.30 4;:)
0.31 to 0.39 60
0.40 to 0.50 90
0.50 to 0.79 120
0.75 to 1.00 150
1.00 to 1.50 170
1.50 to 2.00 200
2.01 to 2.50 225
2.50 to 3.00 250
3.01 to 5.00 275
5.01 and larger 300

i) The minimum weight of zinc coaling in gmjsql11 Oil barbed wires
shall be as under

dia mm
Including and above
to 2.4 mm
to 1.9 111m

-
.....

2.5
2.0
1.5

250.00
200.00
1500.00

Class F Steel Sheets

The minimum weight of zinc coating in gmjsqm on galvanizcd stcel
sheets shall be as under:

Coaling Class Avcrage of Triple Sport
Test

Min. Singlc Spot Test

2.75
2.5
2.25
2.00
1.75
1.50
1.25 commercial

716.00
640.00
564.0
503.00
427.00
~50.00
274.00

6 10.00
550.00
490.00
427.00
366.00
305.00
244.00

3.~ Thickncss or 1.i11l:('patin!..! b\" ElcctrodcJ1osit i\-klhpd

Thc 1ll11ll1ll1l1l1and an;ragc Ihid~nl:ss or l.illl: waling. e:\l:l:pl Ihreaded paris. hy
dcctrodcpositing. on stcd articles shall be as under:

CO<1tingClass Local Thickncss
(111m)
.025
.008

Average Thickness
(nl111)
.038
.013

Application
Conditions
Outdoor
Indoor

Class G
Class H

(,
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Thc minimum and average thickncss of zinc coating on threadl:d parts or steel
articlcs shall be as under:

One gram of zinc pcr squarc mcter or surface. based upon mathematical
calculation. shall corrcspond to a coating thickness of 0.0(0) 4 mill.

TEST METHOD

Weight of Zinc Coating on Ualvanized Sheets

Test Samp!cs

Test specimcns shall he (50 :t 0.25) mill Stluan:.except for material narrower than
50mm wide. in which case test spccimcns shall bc of such a length that the area of
the specimen is 2500 sq mm. When it is not possib!c to secure a specimen or 2500
sq n1lnin area. a smaller size may be used but it is recommended that a specimen
of not less than 1.3()Osq mm be used.

The specimens shall be clean. the)' shall he washed with solvent naphtha or other
suitable solvent. then with alcohol and dried thoroughly.

Test f\,1cthnd

Reaccnts

i) Antimony chloride solution:

Dissolvc ~() grams or Sit! 03 or J~ gm of Sh CJ:; in 1000 ml of ) ICI..
(sp.g. I. 19)

Weigh the specimcns ohtained ill accordance with 4.1.1 10 Ihe nearcsl 0.01 g.
Aftcr weighing immersc each specimen singly in a solution madc hy addin~ .5ml
or anlimony chloride to 100 ml or HCI (specilic gravily 1.19) 10 co\'\:r the
spccimcn and allow 10 rcmain Ihcrein unli I the vioknt e"u) ution 0 I' IIydrogen has
ceascd and only a l'ew buhbles are heing evolved. This requires ahout 15 to ':'0
sec. The same solution may he used repeatedly until the time required It)!'
stripping becomes inconvcniently long. The tempcraturc uf the stripping solution
shall at no linH: exceed 3~ "c. ,"/ler stripping. wash the specimen hy scruhhing
them under running water. dip in hot water :1I1dwipe or hlnw dry. Again \H'igh
Ihe specimcn tn the IH:arest0.0 I g.

Diameter (mm) Average thickness Average thickness
minimum (mm) maximum (mm)

1.50 to 6.00 0.005 0.0065
6.01 to 12.00 0.0065 0.008
12.01 to 20.00 0.008 0.0]0



~.1.2.3

-1.2

~.2.1

~.2.1.1

~.2.1.2

-t2.2.1

-t2.3

-L2.3.1

Calculations -
i) The loss in wcighl representsthe weight of zinc coating in grams on th~

samples. to I1nd the ' eight "r zinc c"<lling per sq meter proceed as
follows:

Wt of coating in grams per
meter of steel surface

I.oss in WI. in !!.l'iIms:\ 10"" -=

Where !\ - Area of stripped sampJc in sq mm. -
Wei!!ht of Zinc Coatin!! on Galvanized Wire

Tcst Sample

The specimcns of galvanized wire may be or any kngth O\'L'r 300 mm. hut
preferably about 600 mm. Where a continuous Icngth is not a\'ailabk. shorter
specimens totaling 300mm but preferably (JO() mm shall he used. --
Thl: specimen shall be cleanedby washing ,,'ith soh'cnt naphthaor other suitahk
solvent. then rinsed with Alcohol and dried thoroughly.

Test Method

Test method shall be the same as lkscribed in clause ~.1.2.

Test Results

Cakulate the weight orzinc coating as Il)llo\\':

WI-W2
C d :\ rvl= :\

W2

Where WI. ofzilK coating in gral11spcr sqm
(higinal \\'eight or spccil11cnin grams
Weight or stripped spccil11cn in ~ral11s
it constant -= IlJ5X
diamcter or stripped \\'irc in 111111

--

Weight or Zinc Coating on Articles Co\'crcd
underClass 1\. 13.C & D

"(...

(' -

WI .-

\V2 =
i'vl =

d =



-L3.1 Test Sam pies-
Samples for weight or coating determination. shall be selected in
accordance with clause()A or as specified inthc relevant specilk~'tion.

In the c~'seor threaded articles. slll:h as bolts and scn;ws. lhe determination
shall be made on a portion of the article that docs not include any thread.

The specimens shall be cleaned by washing with solvent naphtha or other
suitable solvcnt. then rinsed with Alcohol and dried.-.

-L3.2 Tesl Procedure-
The procedure shall be lhe same as described in clause 4.1.2.

-L3.~ Test Resul ts

Determinc Ihe tolal coaled area of Ihl.: spl.:cimen to the nearl.:st :' sq 111111.
ahematin:l)' for specimensof unirorm Ihickness or basemetal. such as pil.:ceor
plale of pipe. dclermine the average thickness or the specimen to the nearest
0.25 mm.

4.3J.1

.LU.2 Calculation

-- Cakulate the weight of zinc coating. by using the formula:

Where

'-'

WI W2 N+
i\

Wt nrzinc coaling in gm/sqm orsurr~H.:e
Original wt or specimen in grams
Weight or stripped spl.:cimen in grams
Coaledareaor the specimcn in sq I1l1n.
i\ constant = ( IO()()4()())

( h) II' the specimcn has a ul1iform thickness or base metal. the weight
or the zinc coating may he calculated using Ihl.: following Ilmnllla:

"-

-
WI W2 (i ~ l

W2
WI or zinc coating in gm/sqm or thl.: sllrl~ICI.:
(>riginal weight of the specimen in grams
Weight or stripped specimen in grams
Thickness or stripped specimens in mll1
J\ constanl = 3()35

TcSlll)r Thickncss or E1cctrodcposil Coatin!.!

--

"7

i)

'-"
ii)-..

-
iii)

c -

C =
WI =
W2
!\
N

C

When: (' =
WI =
W2 =
( i =
Z =



-tA.1

-to4.2

-to4.2.1

-to4.3 .

-t04..1.I

-to4.3.2

-1.4..1..1

-t.4..1A

-t.-L.\.5

Microscopic Tcst

The thickncssor coaling shall bl: dl:l\:rminl:d on cross-sl:ctions tak~n
perpcndicular to the signilicant surrm;es hy the microscopic mdl1nd dl:scrihl:d in
thc methods givcn below:

Tl:st Spec imcns

To determine compliancc with a specificd minimum thickncss of d~clrodepositl:d
zinc. section the specimcn at onc or morc significant surl~'ce ",IH.:rl: stich a
minimum may be expected.

Test f\tlcthod

I-Iold the specimen rigidly and in such a position that the sur(~H:c10 be testcd is
pcrpendicular to the l1at surfacc that is to be ground and polished (A deviation of
I() degrecs fOrt11normal introduccs an I:rrllr or about 2~:;,in thickness). The pkcl:s
may be platcd first with a relatively thick coating or copper to protl:ct the edges
during grinding and polishing. On zinc deposil the first layer of coppl:r rrom a
cyanide solution atier which, ir desircd, an acid copper solution may be used.

Grind and polish the scction to bc I:xamincd by regular mctallographic melhods.
using successively tiner abrasi\'es thc last bcing no coarser than SOOmcsh. Polish
zinc coating \\'ith minimum prcssure in the direction from Ihe hard basis metal 10
thc soli. coating. and altcrnatively at 45° and 1350 angle to the plated surl~lce.

Then trcat the surl~lce in such a manner as In oblain the maximum contrast
bet\\'cen the coatings and the adjacent I111':taIs, Obtain such contrasl by dching
either the coating or thc adjacent melal by an appropriate reagenl. Suit"bk clching
is desirable cvcn whcn a contrast cxisls. sincc it will rcmove any son mel,,1 Ih<ll
may havc sprcad ovcr a harder metal.

The Il)lhH\iing typical reagents an.: suitable Illr etching pla!l.:dcoatings:

Chromic Acid (1-11 Cr (4)
Sodium Sulphate Na 1 SO.,

2()()
15

g/I.itre
g/Li tre

I'vlcasllre the thickncss or <.:oatingat an)' desired point on the e:\pnsed seclioll hy
either (II'Ihe methods tkscrihed hehm:

i) iVlcasurc Ihe thickncss ",ilh a likr micromder llclliar Ihat has hl'l'll
calibratl:d in ordcr 10 delermillc Ihe \'alllL' orlhe lIllil scale di\'isioll
against ,i scale gradualed so accuratdy Ihal the errllr ",ill 11111
exceed 2% rur cx,llnpk: 11lL'scak may hL' gradllall'd III (J.(JI mm.

- - --- -
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-
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- -1.5.1.1

-1.5.1.1

-1.5.2

-1.5.2.1

-
.L5..1

-1.5..1.1

-
-

-I.~.-I

-

ii) Project the image of the specimen especially of those specim<:ns
having very thin coating. at a known ami properly calihrated
magnitication on the ground glass I()cusing planc of the camcra of
a melallographic microscope. Measure the width or the projccted
line of deposil with a graduated linear scale. the reading di\'ided hy
the magnilication shall give thc thickness of thc coating.

Adherence or the Coalin!!Tests

Galvanized Sheets

<'ialnlllized sted sheds shall withstand a hend through IXO° in any direction.
without Ilaking of coating on the outside surl~lce.

The 5ampl<:under test shall be gripp<:din a hand operated vin: \\.ith smooth ja".s
alld shall be bent through IRO°over a mandrel twice as thick as the sample iI'
\ eight of zinc coating is ellual or more than 515 grams/sq.m. The sample shall he
f()lded over a mandrel cqual to the thickness or sample if the ".cight or zinc
coating is less than 525 grams/sq.m.

(ialvanized Wire

Zinc coated wire shall be capable or being wrapped at a rale not exceeding 15
turns pcr minutc in a close helices of at least two turns around a cylindrical
mandrel equal to three timcs the nominal diameter of wire under tcst. without
cracking or flaking the zinc coating to such an extcnt that ,lilY zinc can hc
removcd by rubbing with the hare ling<:rs.

Articles Covcred under Class A. Class Band C He",'v rVlatcrials

The pivoted hammer may he used to determine adherence or zinc coating. 011slL'eI
products R mm thick and hea\'ier covered under class i\. B 8.:.C. This lest is
applicable to flat surf~lces only and shall not he used on round and curn:d
surfaces. Thc hammer used shall cOllrorm to fig 4. The hammer blow shall be
controlled hy clamping or holdillg the pivoted base or the handle firmly on a
horizontal surface of the galvanized member and allowing the hammcr hcml to
swing freely Ihrough an arc form vertical position 10 strike Ihe horizontal surl~lce.
f\S illustrated in lig 1 the test shall consist of two or more standard blo\\.s forming
parallel impressions with 6.5 mm spacing along a common a:\is so located that no
part of an impression shall be closer Ihan I~.O IIUll 10 the edge or the ml'mher.
Removal or lining or the coaling in the area bd\veen the impressions shall
constitute I~lilure. An extruded ridge less than 3 mm wide shall be disregarded.
The specimen shall be tesled in se\'eral places throughout its length.

!\rticks Covcred under Class .'\. Class B & Class C Small and Li!.!.htI',,/;Jterials



4.5.4.1

4.5.4.1

-J,6

4.6.1.1

4.6.1.3

-J,6.1A

..U).2.1

-
Small and light materials which arc liable to dellect or deform under the hammer
blow and curvcd or round articlcs which cannot bc hammcred properly should he'
testedby thismcthod.

The adherence of zinc coating to the SUrl~lCCof the base metal shall he dclermined
by cutting or prying with a stout knife. applied with considerable pressure in a
manner tending to remove a portion of the coating. It shall only be possible to
remove small particles of the coating by paring or whittling LIndit shall not bc
possibleto pcel anyportionof thecoatingso as to exposethebasemctal.

....

--

--
Uniformity of Coatinl! Test

Test Solution

The copper sulphate solution shall be made by dissolving approximately 36 parts
by weight of commercial copper sulphate crystals in 100 parts by \veight of
distilled water. (-leat may be used to complete the solution of copper sulphate
crystals. If heated. th.esolution shall be allowed to cool. The solution shall then be
agitated with an excess of powdered cupric hydroxidc Cu (Ol-I)::! about o.~ I
gms/litre of solution. The prcsence of an excess of cupric hydroxide will b
shown by the sediment of this reagent at the bottom of the vessel. The neutralizcll
solution shall be allowed to stand lor 24 hours and then liltcrcd or decanted.

--

The test solution shall havc a specilic gravity of 1.186 at 18°e. To adjust a
solution of improper spccilic gravity. add distilled water whcn the specilic gravity
is high. and add a copper sulphate solution of a highcr specilic gravity \vhell thc
test soluLionis low in specilie gravity. .

-

Wirc specimcns shari be tcsted in a glass container at least 50mm in inside
diameter lor 2.5 n1l11dia wire and smaller. and at least 75.0mm in inside diametcr
1'01'wire larger in diametcr than 2.5 mm dia. The container shall be lilled with
fresh test solution to a depth of at least 100.0 mm. This quantity of solution shall
be uscd for the simultaneous testing of onc to scven test spccimcns. The solution
shall be discarded after completion of the tcst and fresh solution uscd for an)'
additional tests.

-

For testing articles other than wire. the quantity of copper sulphate solution
required for each test will depcnd on thc superficial area or the test specimcn and
the weight of coating. The quantity should not be less than 40 ml per gm of zinc
coating on the specimen and shall be sufficient to cover the specimen so that the
top surface of the solution is at least 13 mm aho\'e the top or the section of thc
specimcn under tcst. The solution shall he discarded alier completion or the \cst
and frcsh solution used 1'01'any additional tests.

....

-

Test Samples

The specimens selected for test shall be frce from abrasion or cuts in the zinc
coating. except those which may occur during manulllcture or the preparation or
the specimcn for tcsting. Specimens of wire may be hand straightened.

-

.....
/~
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Thc specimens shall be cleaned with a volatile organic solvent such as carbon
tetrachloride. gasoline. or benzene. then rinsed with alcohol. and linally.
thoroughly washed with clean water and wiped dry with clean cotton cloth. Test
specimcns shall be brought to a temperature of 15° to 21° C prior to beginning of
the test.

Abnormal cases may arise when. by reason of unusual surface conditions. the
copper sulphate solution will not act normally on the zinc coating.. If there is any
question of abnormality of performance of test specimens. the specimens shall be
discarded and new ones selected. The new specimcn shall be cleaned in alcohol.
rinscd and wiped dry and then immersed for 3 minutes in a solution consisting of
I part by volume of ammonium hydroxide (sp. Gravity 0.90) and nine parts of
water. The specimens may be scrubbed with cotton cloth during this immersion.
Aller cleaning the specimcns shall be washed and wiped dry and then tested in
accordance with the procedure laid down below.

Test Mdhod

The test specimen shall be immcrsed in the copper sulphate solution. which shall
be maintained at a tcmperature of 16 to 20°C. The specimens shall remain in a
lixed position in the solution for exact I minute. If a Y2 minute dip is
spccified. it shall be given to the specimens aileI' completion of all of the I min
dip. There shall be no agitation of the solution during the immcrsion period and
the specimcn shall not be allowcd to touch each other or the sides of the container.
Aller each dip. the specimens shall be washed immediately in the rinsed wah:r.
and a libcr bristle brush shall bc uscd to rcmovc any copper depositthatma)' have
formed on the zinc coating. Beforc returning the specimcns to the test solution
thcy shall bc well drained of excess rinse water and wiped dry with a clean cloth.

. Successivc dips of I min. each shall be continued. with washing and \viping of thl.:
test specimens after each dip. until the specimens have \vithstoocl the required
number of dips speciJied in Table-II or until the end. point has been reacted.

TABLE-II: WEIGl-ITOf COATINGANDNUMI3EROf DIPS

Weil!ht of Coatin!!
gm/sql11

No. of Dip
I minute halfminutl.:

-----------------------------------------------------------------------------------------.---------

-.-------------------------------------------------------------------------------------------------

If

yOO and above 4
270 to 29<)

.,
,

240 to 26<)
.,

.J

IXO tn 23<) '")
-

140 to 179

<)0 to 13<)
75 to X9
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4. 7

4.7.1

4.7.2

A recommended device lor holding test specimens or win: in a lixed position is
shown in fig I. A similar device may be used lor holding specimcns of other
small articles that are not required to be rully immersed in thc test solution:
Spccimcns that aI'C completely immersedmay be slIspcnded by a string.

I

Visuallnspcction

The galvanized surface shall be li'ee fi'om such imperlection as lumps. uneven
coatings. blisters. gritty areas. uncoated sports. ash and flux inclusions, globules
or heavy deposits of zinc which will interlerc with thc intel1<.kduse of the malcrial
will not be permitted.

-
......

r-ollowing is the list of delects. their signilicance LIndpossible remcdies:

GcncraI
Roughness

Articles in
contact during
galvanizing
Analysis or
original surJilce
condition of
steel

i'vlaterial
may be
accepted
provided
adhesion
is good and
degrce 0r
roughness
is not too
critical.

-

Keep articles
separated

.....

Check sh:d supply

. Over pickling Reduce pickling use
inhibitor
Adjust galvanizing
conditions

Iligh
galvanizing
tcmperature and
/ or long
immcrsion time

-
IL

Condition Cmlscs Rccommcndcd G,'ound fUl' -
Actions Rc.jcction

Bare Spots Paint. grease or Check cleaning Materials may he
oil residucs particles Accepted where

hare sports
Scale or rust Chcck pickling are in accordance --residucs particles withclause4.7.2

Residual IJlast-cleanwelds. '-
welding slag Avoid coated rods.

Breakdown or Check prellux and -.
prefluxcoating dryingconditions

Aluminum Regulatealuminum -
contcnt or bath additions
too high

--
Rolling defects Chcck steel supply

. in basis steel



Delayed run-olT
from scams.
joint bolt holcs.
etc.

'"-

Articles in
(;ontact during
withdrawal

Remove work slowly

Keep articles
separated

'"-
Flux
Inclusion

Stee1llux burnt
on during
dipping

Surl~lce residucs
on stcel

'"-
Flux picked up
from top of hath

'"-
-l.7.3

Refresh or renew flux
hlankct

Matcrirlls shall not he
accepted

Chcck stcel
preparation

Skim bel()I"(~with-
drawl

Articlcs covered under class E & F shall be completely free li'om uncoated sports.
I lowever. small localized uncoated sports on fabricated pressed. forged and casted.
articles covered under class A. 13& C may he ignored upto maximum of 0.25% of
the total area. The area of such individual sports shall not exceed 0.5 square 111111.
Uncoatcd spots shall I be patched with galvanizing repair paint.

-
4.:-: Emhittermcnt Tests

..... -l.X.1 (jalvanized Anele Test ( for Anele Irons onlv)

-l.X.1.1 Test Requirements

i) Thc elongation measured in accordance with clause 4.X.I.2 (i) shall
not be less than 5 percent except as specified in para 4.X.I.2 (ii).

.....
ii) When thl: spl:cimen docs not show 5 percent c!ongation. the

reduction in thickness shall be measured in accordance with clause
4.X.I.2 (ii). The sum of thc pcrcentage of elongation plus the
average perccntage reduction or thickness shall not he less than 10.

-

I~

'"'-
Pimples Entrappeddross Avoidagitationof Mrltcrirllwitl1tinally

particles dross layer check disposed Pimples- carryover of pickle covering not more
salts than 0.5% of the area

may bc accepted.
.....

Lumpiness Withdrawal Remove work slowly Mrlterials of class-
andRuns speedtoohigh AI3Cmay be accepted- whereas of class D. E.

- "Cold" Increase temperature F rejected
galvanizing- bath



4.X.I.2 Test Procedurc

i) For determining the elongation allcr fracture. a 5 Jmm gauge It:ngth
(Fig 2) shall bc prick punched in the middle of the edge of the
vertical leg of the angle along a linc parallel to its length and
centered directly under the hole. Aller the test. the sum or th~
distance along this line from each punch mark to the corresponding
edge of the fracture shall he measured to 0.25 mm with a Ilexibk
:5calc. and the percentage of elongation calculated. For specimens
under J3.0 n1ln in thickness or those in which the distance from the
edge of the hole to the edge of the angle is less than 10 mm. the
elongation shall be measured o\'er a 25 mm gauge length.

--

ii) For determining the percentage reduction of thickness aner
fracture. the reduction shall he measured with a hall point
micrometer at the 3 locations indicated in fig 3: namdy (a)
outer side of hole. tb) inner side of hole. (c) middle or leg. The
perccntage reduction or thickness hall hc calculated on the hasis of
thc original thiekncss of the angle and thc avcrage or the three
valucs at a. band c.

.....

.....

iii) The Icngth of the test specimcn and the distam:c het\\"ecn the
supports arc shown in the lollowing tables.

Length of angle L (mm)
Length
betwecn
supports
1.1 (mm)

I'vlin imum

kngth
1.2 (111111)

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------ .....

iv) The kind or hole. punched. sub punched and reamed. or drilled.
shall be that employed in the 1~lbricated material which the
specimcn represcnts. The dimensional \',lllH:S. diameter. alld
location of hole. shall be not less than those employed in thl'
structural details. Care shall he taken not to place the hole Ileal'
stamped oar rollcd _ill idcllti licatioll marks.

-
Thc tcst shall he made upon galvanizcd spceimells ha\'ing
temperature not below ()oo and not over 1)0"F whell tested.

-

vi) The test may hc madc ill a Lllli"crsal testing I11,H.:hille.or hy (Itbel"
means such as a press or hulldozer \\"ith the load applied slt",",y.

1'-,

--
Upto 100n1lnincl. 356.0 457.0
Over 100 111mto 150l11m 50X.O (11n.o

inc1. -
Ovcr 150 mm to 200mm 762.0 (>15.0

incl.



Embrittlcment Tc~ts for Materials Covered under Class 13.C & D

4.X.2.1 The test is suitable for galvanized steel hardware of such shapc and size that
permit bcnding such as bolts. tower steps. insulator clevises. braces. rods etc.
Clamp onc end of the article in a vice and bend the other end through an angle of
90 degree of about a diametcr equal to the dia or thickness of the article undcr
test.A suitablclengthof pipemaybe usedasa lever to assistbending.The article
aftcrbendingshallshownocrackson the outsidesurtllccof bend. Ir such a test is
made on threaded articles. it shall bc made on un-threaded portion. In case of
completely threaded articles. the threads shaH be removed and thc 90 degrees
bcnd shaHbc about a diametcl~cqual to the reduccd diameter of the articlc.

.......

.......

4.X.2.2 Castings and steel hardware or such.or size that they do not permit bending. may
be struck a sharp blow with a hammer of suitable weight. II' the material is not
embrittcd. it should not crack under such a blow. Howcver. iI' the articlc is tesh:d
to destruction. a white lustrous. coarse grain appearance of the resulting fracture is
indicative or embrittlemcnt and shall be cause It)rrejection.

T~STS

Tests on galvanizing shaH he carried out as per table-III helmv or otherwise
specified in the relevant standard. Tests werc applicable are marked 'C}'.

-

I')

-
-
....... 5.
- .5.1
.......

TAI3LE-[)I.TESTSONGALVANIZING
----------------------------------------------------------------------------------------------------
Test Class Class Class Class Class Class Articles

A [3 C D E F galvanized- byelcctrodeposit
method-- ---------------------------------------------------------------------------------------------------- Visual

- Inspection 0 0 () 0 () () ()- WI. of zinc
coating (on 0 0 0 0 0 () X
hot dip
articles

Thickncss X X X X X X 0
or zinc
coatings

'--'
Uniformity () 0 0 0 () 0 X- or coating test

....... Adherence 0 0 () X 0 () ()
Of coating
Test
Embrittle- 0 0 () 0 X X X
ment test



TEST SAMPLES - ACCPETANCE AND IU:.IECTION 1-
The manufacturer shall provide all nccessary facilities including tcsting
equipmentfor carryingout testsIh:c of costtn WAPDA. The cost of test samples
destroyed during tests shall be burne by the manufacturer.

6.2 The WAPDA representatives shall have access at all times while work on
WAPDA's contract is being performed. The m:'U1ulhcturershall afl(ml the
WAPDA representative all reasonable t"a<;ilitiesto satisfy him that the galvanizing
is being furnished in accordance with the specilicLition. --
r-or visual inspection. articles shall be grouped into lots and test specimcns shall
be selected from a lot at random in accordance with tLible-IV.II' the numbcr of
defective units does not exceed onc. thc lot shall be acceptcd. If the number of
delective units exceeds two. the entire lot shall be rejected. In case the delective
being two. another sample of double the quantity givcn in tahle-IV shall he
selected at random and the test repeated. In case of any Ihilure li'om the second
selection. the entire lot shall be rejected.

-
Test specimens from each sample for determination of compliance to the tests
specilicd in clause 8.2. 8.3. XA & 8.5 shall be taken (i'om each lot. The lot sha'
consist of a quantity as specilicd in table-IV. bcll)\\' or as otherwise specilicd in
the relevant specification. If any sample fails to comply with the requiremcnts laid
down in this standard. another set of samples as pcr t<lhle-IV shall be taken Ii.mn
the remaining lot and test repeated. In case of any t~lilurein the second set of
samples.thewholelotshallbe rejected.

--

Test samples from sheets or coils (Class E.F) Ii.H'determination of weight of zinc
coating shall be obtained as follows:

--

i) When cut from coil. one sample from the centre and t\\.o sampks
from both ends of coil shall be taken.

ii) When cut from sheet. one sample from th~ centre and t\\"()sampks
Ihull diagonally oppositc corners shall be taken.

Test specimens from each sample sheets and coils for determination or adhcrcill
and uniformity of coating shall be ohtained as follows:

i., When cut from cnil. sample shall be sekct~d from on\.: \.:nd (If the
coil.

--

ii) When cut rrom sheet. sample shall he taken I'wm {In\.:cornn {If the
sheet.

-
7 PASSIVATION TnEA TMENT --

7.1 Zinc coatings applied by dedrodcposit method shall be given full paSSi\"ali{l1l
treatment for maximum protection from corrosion by the 1i.)llowing process. --

....
"



"-

-
7.:'

7.3

'-- Fuels:

-

-

-

-

Thl: zinc plated componentsshall be well rinsed. then iml11ersedfor 5 to 10
secondsin a passivationsolutionof followingcomposilion:

Sodium dichromate 182 g/litre

Free sulfuric acid 6 ml/litrc

After pi.lsivationthe componenls shall be well rinsed in running waler and then
dirl:d in warm air.

Passi valion process other than onc speci lied abovc. may be lIscd subject to prior
i.lpproval by WAPDA.

Figures 1.2.3.4 & table-IV.

-------------------------------
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I ] I. '1 J t .I 'I 'J 1 .r t I

T .-\ B L E - IV

IV

I:IlcrhlIDc:,uil'lilln Lilt i\ fl. 0 F S.-\ 1\I P L E S
\ 'isllallll:,pccliCln WI. IIf ah'anilin linifol'lIIityand [l1IhrillllIIl'nt '

Tc:,1 ell' Ihicl\ll loSSof :HlhcI'CIIl:Cof coalin:,: Icsl
Zinc roalin!!s . .,

1. Class .-\.8.( &D
i) Fabricated. rolled. IUOOunit 100 un its 3 units 3 units 3 IInits

pressed. forged and cast
1articles covered under

class A.B.C&D not more
than 300 111111in Icngth

ii) Fabricated. rolled. 500 un it tOOunits 3 units 3 units 3 units
pressed. forged and cast
al1icles covered under
class A.B. C&D 1110re
than 300 mm in len!!.th .--., Class E
Galvanized sleel wires. 100 coils or 10 coils 3 sample coils shall be 3 sample coils shall be sclected from each lot,
barbed \\ ires binding 10 I\m in skcted fromeach lot test specimcn shall be cut from each coil as pc
\\ ires etc. length of wire and test specimens shall 6.6. or this specification.

of same size be cut from each coi I as
in form of per clause 6.5 of this
coils spec ificat ion
\\hichc\w is
less

3. Class F
GaJ\'anized steel sheets 500 sheets of 25 shcers 3 sample sheets shall be 3 sample coils shall be

same size or sekcted from each lot selected from each lot
1000 "g in and test spec imens shall and test specimen shall
\\ 1. be cut from each coil as be cut from each coil as
\\ hiche\'er is per clause 6.5 of this per clause 6.6, of this
less spec ificat ion specilkation

-t Class G & H
Gal\'<lI\izc:dal1icks by The pn)ccdure '\)1'sampling shall be the samc as describe\.! :1bt)\'c 't)r hot dip galyanizcd articles
electro(hIJL)sit mcthod
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