e ————— -

5 — s — . -

T HUDD DAL |01 ALUMINLUM -AND GOST 2148876
i HAL (NK) JALUVMTIU ALTOXS . : h%ﬂa. Hﬂ-ﬁhﬂ“

o

*. _ |

L]
- . g g e L - - —-.—‘---.- -‘-'-'-'—.- -
wg®a T eT 8T ® 2YrTe=aTaT a0 " » Pt Tt el Tl Benl b |l ] L]

il s Tolerances on dimueter 4 orggg-gect=' Linear density
L]

Nomjnasl dip-

woter of 1ln= : bar, i, for manufacturs-, — : kg/me
| ;.1 ; ﬁ"{" : ing pcCUrpcy s : :
c n, " ; - 4
i :Iloma]. (N) + High (P) ' Il
1) L K 1 () L (3) : (4) il -.*;(5:1.: ;
: ' Y, 0,424 o1z M
) 0.554 0.183
i‘; G
9 5 S e 04701 04200
i k| ¥
! e 0,866 04217 [
= SN - - |
! . 209 |
11 1,048 Oe
12 1. 947" 0.355
13 =070 «Ded3 1. 687 0+484 !
L7 L ' 2,042 0.582
17 : 2,503 0713
22 40192 1,196
£4 ¥ ) o bl C =) 52 ‘:'I-HEE'.‘ 11'1:-!2
- t - » g
N_;:fh \N : . G313 L.799
' a0 7.794 24221
| 'l il L
‘i% an 84308 1,507
36 : 11,204 34190
o 4l -1,00 062 14.558 44,149
46 : ' 18,326 5222
o 21,651 64170
55 | 064197 7 +466
50 ' 31.177 8,886
9] = =10 =0 o 74 .
il i

G5 , 36, 00 10,428




. ' ‘ N

! '(Nl{] . EATHURAD sk SOl ALUHTVH Alp GOST 21488=70
. “ _ALUMIRIUM AJJOXS. "ii'“ m.d:‘; Fagae

: mntri‘-I‘-f_
Tt Bt ot Bt | ---"t'-"-r"-":-'-"t'-'-'-—r--.'-""-'l-'-"-'- ol St bt et fol B

o O AR ) S ¢ il (R
y EaT g Ta ™y T 4T AR 8 Pl Bl Lot Beail Bl hal r=a ™ g " a=a=a" s '. == g™ g T e="

, 1:’,"."5 -+ AN 4870 13,882

80 : 85,41 16,797

—_— i ~1.00
Hﬁ ' (] 52.5?0 |l 1?-332
Il -

g0 : ,  70.148 4+ 20.000

. " =140 L] : 'UP’
5 , T 28,160 ' 22,:76 ., .
' - . A

100 . '  AG.600 ' 24.081

i L . i '
Iﬂhlﬂ HNog 43
ey

F."."I'."-"-"‘--ﬁ"r"-"1.'1-"t"'-1-""4"*""1"-.'-"-"-"-""1"-“-'.'1"'-"""""-"--"'

Nominal diameter of :lnscriJ_i
"ed circlee

Bounding radius, maximur.

. -
For square barse FoT hexagonal bars.

i

i
i
]
. ]
I]pta 10.0 i 1.0 : 0eS
j,hﬂ\"ﬂl 10.0 upto 23.0 : 240 : 1.0
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-l Esiu “P:ﬂ 50,0 [] 2'5 : 112
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_NOTE _ 3 Jounding radil are checked on tha toole

allowed to fabricate bars of diamster, not indicated in tables

*l=3e

2.7+ Dy mutual gorooment bétween the parties 1t 1s

HOTE » 1 case of fabrication of bars of interwediaty

diamotors, the tolerances for thase diameters are

tuken as thoso of tho near;st lesser diancters



MM TIUR D Wwal  2ldbd=70
Fags ha. e ol Fagea
. : 12 42
E.E.; A3 regards 1mist.h,burs are fabricated s .

a) 'F with non=standsrd length s

from 1 upto 6 m, = if digmeter is from S upto 1D n.a.l.u’;r
frouf 1 upto O m. - if diameter is above 10 upto Iﬁi_}_'m;
) from 0«6 upto 4 wm. = i dlameter 1s above .50 upto 400 p:n.h

-

i b) with standard and multiple standard length within
the limits of non=standard length with tolerances 1

+10 mm, = for bars of diameter from § upto :ﬂﬁqq_‘_l_

+20 mme = ‘'Tor bars of iiumatﬂr above 300 upto 400 mue

% ~
' JOTE_ s by mutual agreement between the munulactu-
d ' . rer awid cugtower it is allowed r.q fabricute bars
s of other lengthse

2,8,1. Pars of wultiple standard length shoudd be
Py ordered gonsidering an allowance of 5 mm. for each cute

Y2.8.2, By mutual agreement between the manufacturer

and customer it ls allowed to fabricate bars of dlguweter unto

15 mu. in bundles. e
o U -..‘

Lede Cross=sectional areas and lnear density of bare

are caleulated as per nowlnal dimensions.

Wiile calculating linear density of 1 ume bar, the ~
density of aluminiuw alloy 1s tuken as aqual t?‘ “Zel5 Wm‘l

which conresponds 1o the duonsity of alwainiua alloy ol grade

\"DS- i

1 For conleulating the approximzde lincar density of other

alumintwyn alloys, the converslon cooffiafonts ziven in relerwion
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E‘?g,aspatch of product,

::- 2,10, If thero are no lnstrugctions as regards wmanufuctuly

*-Pﬁ accuracy and strength in the orger, the bars are fabricatod

1
ip with nnnual accuracy and strength,
o

Mathed of calling

n & X
/& bar from alloy of grade D16, hardened and naturally
;‘,’l’f.gad. of norwal strength, round, of diumetor "50 wm, of normal

!}. manufacturing aceuracy, of non-standard length s
' |

Dar D16 kr, SON COST  21488-76. o

It = do -, square, of diameter 80 mu, of hilgh wanufacturing
-I’_-';geurne}r, of length 28500 wum 3

Dar D16 love SOPx2500 GOST 21488=74d,
= d0 =, hoxagonal, of digneter 850 wu, of nommal wanuly-

eturdng accuracy, having length in wultiples of 1500 mu 3

-

Bar D1GT 5l - SONx1500 kd, GOST 21488-76,

T
- do =, of high streugthy round, of dimﬂturlﬁﬂ WM.y

- of normal wenufacturing accuracy, of non=gtandard length
i -

Bar DISTPP kre &ON GOST 21488-7¢

Ze1lls Tho codos ziven in appendix 2 should be used for

indicating nomenclature of the product in the order,
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are allowaed,

I does not load

. 1

Mechanical properties or bars of high teansile L
! nrangth should mrrunpnm to the valuus glvan in table 7.

Surface of bars shauld not have arackn, exfoligtiong,

-l |

3edel3e

3.2.1,. Mechanicol pmparuqa of bars made I'rap alloys
uf ;rndas 1915 and 1926,4 days oﬂ natural aging ahnuld. correspond|
tn the values, L:Lvmx 1. table 6.

i

1 umf unwunlr pressed portions, pomui!;y, non-metallic

inclusicns, corrosion spots and traces of saltpeter,

Dents, nlc:lu:s, acratc.has, Unos

mlitarr‘*hlaw hﬂlt..ﬂ, whideh oxceed tie tolerances on dlmata;'
Td cause the; bars ta eXceed the negative tolerance, are not
a

{ 'glloved on the bar surface,

Temper colour, dark and white spots without f
. | roughness and spiral-shaped bright strips caused dua to dru:aing1

; ok

the bar dimensions hnyand the mgntiw tolerancese.

Cleaning is done cnly in langitudingl diract{an using
" abrasive Wheel, scruper or emery paper on- Inbriﬁh‘i? g
Erain size not alove no. 6 (GOST SO00=75).

E;"_Ii."-' Pinal cleaning to swooth surface is done with emery
E: ,1pa,par on paper base having graln size not above noe 10
{w tri&.—?-.a).

(. ¥

8light slopy eleaning bars 1s allowed, if it

‘Cleaning=-off of cracks i1s not gllowed.

L
A A £
y Wornout plnnas,

- —

R T
v
L
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3.8. Muorostructure of bars should not hava.ecracks,
' porosity, shrinkage cuvities, breaks and liquation conglo=

‘ 4y - merations.
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‘ gate e following defects are not allowed on macro-

templatas, cut #frow’ bars s

non-metallic inclusions of size above 0.5 Mitsg 11 thelr

quantity excueds 3

2 - for bars of !iametor upto 50 mm,
3 = Jor bars ol diasmeter above 50 upto 300 mu,

5 = for bars ol diageter above 300 mm;

spot intermeetyllides, on bars made from alloy of grade

MaS, of size aluve 0.5 rm, in quantity of 6 nos,, and on
bara made f'rom alloy of rade Ala6 « of size above 0,1 mm. in

the form of solltury sepurated spotss

bright spots of crystalline grains of improverished
vodution on bars trom alloy V95 having digmeter above 130 mue =

of slze wore thizn 10 mue in quantity above 3.

de7s Un macrotemplates, cut from bars of hiph strength,

limited large=crystalline border located partially or along

the whole poriuctor is allowed, if the depth of thoir

occurence dous not viceued 3

1.‘; ’ A r

3 mme ~ for bars from alloys of grades ’a'f.'#ﬁ. D1l and
biuvg : wE .

5 ume = for bLars from ailnra of grades AV, lﬁﬁ and

B e

Je7ele Qi macrotenmilates, cut from. bars of nomnl
strangth, large-crystallino border (whoso magnitude is not

restricted) 1s allowved.
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on customer's request the large-¢rystalline border
. should be limited, in this cage the permissible mapnitude of

border 1s set by mitusl agroament between tho particse

3.7«2¢ SBurfaclaul defects, found on macroteamplates wnd
which are within the set tolerances, are pllowed..

3.8, Mcrostrugture of bars should not have traces of

bumasae.

349« , The bars should be uniformly trimmed from the
sides. Hars n+f digmoetor above 50 mmn. should not have burra.
Obliquity of cut should not lead the standard length or
pultiple to standard length of bars beyond the limits of
ninj.munllcn:t.h and should not exceed 3°%, t
Hars of diguoter upto 5 mme. are supplied without

deburring. -

¥

3,10, 'Curvature of burs over 1l m. length should not

axcred 1

3 e -~ for Lurs of diameter unpto 100 mm;

L2

6 wmme = Tor curs of diometer sbove 100 upto 120 wmy

9 me - for lnrs of digmeter above 120 upto 130 mn.'
12 ru1e = for bars of dliameter abo®e 150 upto 200 mmj
15 mue = for bars of dlameter above 200 upto 300 m;

“) pne = for bars of diamotor above 300 upto 400 nm.

Geldele On bLars of diameter upto 12 mme. incl. smooth
curvatido, vulch can bo voctiried by pressing with a wvoight

QI. b :.‘_:’ [ I‘!lJ-I\:d. L]
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J1ls Anple of tAst around the longdtudingl axds
ma lungth of any portion of sguare and hoxagonal her
not oxcocd s
y
Y o for burs having nouinal diameétar of inscribed
cirele upto 27 nm; 4
:'f" - for hars having rominal dlameter of inscribud

eirele above I7 mu.

Souare anid hekayonal bars having nominal dlameter ol

inseribod cirele upto 27 mae. with standardised value of

tdstinge, are fabriext. @ an customorts rejuasts
] i &

& § "T|. e ! T .
dw s 1 shaty )Y l':ll.

d.1. Uars 200 cter b d lor scecoptance In batchics. A

X batell should consist of bars of same grade of slurdniun or
almuiniug alloy, sase natericl condition, samo dlmensions,
spme monufacturing acouracy and sawmo strengtlie

dars, To bo supplled In heat-treated conditlon, ow
grouped 1nto a bateh T a single heat troatuent chalrive
Bars, to bLe sunbplied 2 thiout hc troatuent, are grouped into
g bateh frowm.a singlo o 1Ce
Walght of n bateh 18 not restrictede
HOTE _ » A bateh may be composed frow bars of
sovers1l heat treatment chargoes or several melts,
L]
provided cach melt or charge is checked for
conformity to the requirements of this standard.
L]
1 L %
'i‘l
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Ae¥e Clicmical composition of aluminium and aluniniun
alloys 13 checked at the mpnufeeturing plunt on bars from each

pults

Bach melt is subjected to chemienl :;11:-.37’515 for luter=

-

pining the alloying eclements and main admixtures.

4.3, Bach bar is subjected to checking of surface

quality snd dimensionse

Aeds Muchunleal proverties of bars of normal atrength

from aluminiws of rriles ADO, 4Dl and from alwidnium alloys

of grades Alixg, AD21, AL33, and also mechaniecul propertics of
bars, wjthout heat treatment, from aluminium alloys awfzm--.s
AV, D1, D16, W5, Ao, AKS are not checked by tihe manufactuging

Fllﬂkt-

on customer's request bars, without heat treatment,
from alloys of prades AV, D1, D16, V95, AKG, ARS8 of dlauetlur
above 100 wme are subjected to checking of mechanieal propertied

in quantity of 5{ burs r'rom a bateh.

4,4,1. For checking the mechanical proncrties of
bars of normul strength from aluminium alloys of grades AMvsS,
AMe2, AMs3, A5, AMiav, AK4, AKi=1, 1915, 1925 in a1l

‘material conditions, wul slso bers from alloy of gradus AV,

D1, D16, W5, AK6, AXE in annealed and hardencd conditions,
ll
54 bars frow a bhateh (but not less than 3 bars from ench

bateh) are tikens ;

de-lelle F¥rowm a bateh 10 burs, but not less .than 3 bars

from oach buteh, are tuken for checidn?® the mechanical
e 3 i B |
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. ’npurtiua of bars of high strength from aluminium alloys of
ik - |
" p.‘di’ Av' Dl 1 I}lﬂ ¥ Va5 1 dﬁﬁ » .“:ﬂ -

d41.3« If tho bateh is composed of bars from several
“heat treatment charpges or several melts, checklng of mochanical
properties is done on not less than 2 bads.from each heat :

treatment charyo or molt,

4,5, JFor clrecking tho macrostructure of bars of normal
strength of diameter above 2 mm,, 5% bars from a batch
(but not loss than 3 bars from each batch offercd for

acceptance) are taliene

Bars of nomal strength. of diameter upto D mme. inclu-

sively are not subjectud to checking of waerostructure.

Ld
4+541s For checking the macrostructure of bars of high

strength of diagmetor atove 2 mme, 104 bars from a batch (but
not less than 3 bars from each bateh offered for acceptance)

are taken, and in case of bars of diameter upto 20 mu. inclu=
sively = 54 bavs frowm u bateh (but not less than 3 bars from -

each batch olfTered for acceptan ) are taken.

4,6 In case unsatisfactory tast results are obtained
(for mechanicul propertics and macrostructure) even for one
of the properties, repcatod tests are done for the same on

double quantity of bavs taken from the samec batch.

Results of repeated tests are final and pertain to

tha wholae batclie
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71.?. If wisntislactory test results for shrinkage
gevity ure obtained f(and if macrostructure correaponds to the
. other requirements), tho test is done till the complote e¢limi-
" nation a:“-:.."nrml:uzu cavity; in this caso all the other bars

in a bateh are cut to value of maximum propagation of shrinknge

gavity or checkod for shrinksge cavity plecevisg,
|

dees Checkin: of macrostructure of bars, to ba hardehed,
for burns is done on one specimen from each heat treatoent
charge. If there are bars of several melts in a heat treatment

charge, checking ot mierastructure is done on one specimen

from oach melt,
L]

‘In case of presence of burns, repeated checking of

nicruatruct_ura is not mlloweds

L]
4¢9s For checling the bars (to be hardencd in saltpeter

baths) for presence of saltpeter on the surface, 17 bars
from a batch are taken, but not less than one bar from each

batch offered for acce tance. -

If saltpeter is detected, the batch of bers 1s subjected
to repeatud washing cnd recheckdng for presence of saltpeter

on the bar surface.

L

De jasa

5.1. DUeterminantion of chemical composition 1s done 3

as por sl 19607-07 - GOST 12706=67 = for aluminiwaj
as per WET 117H0=060 = GOST  11760=66 = for aluwuinium

I alloys.

T ———
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6.2, Bxumination of bars should be done without using

gptical devicas.

5.3, Measur-ment of bar diameter 1s done with measuring

' gpstruments, which ensurs the required measuring accuratye ’

]
' )

5.4, OQne specimen #ron each test batch {s taken from '

the outer und in longitudinal directione
L a

A Epu?imanﬂ for checking the mechanical propprticd ﬁre

i : Vel
takten as follows 3 ' § bl 1‘.
ntre of section of the bar - if bar dlameter

ance of 1/3 radius from the surface =
‘ v

from the Cu

1s upto 130 maj at a dist

if bar diameter 1s abova 130 mze
5.5 Tensile test of bars 18 done as per ST 1497=73«

Gauge length of s pecimen (1) in‘mm, 18 calculated

gs per formula 1 Sds

wvhore 3 ¢, = £ause dinmeter of speclimen, M

|“f’

Specimens 10T renniile test are cut from bars in supply

cnntlttinn in lun,"itudiur-.l dirac: Lolls . = .
w

5e6s 1f thal'es are no 1nstruct1ma in m‘. order ruguﬁin;,

L]
condition of test specliend, hot=rolled bars from alloys of

grades allil, AD33 and AV are tested by -manufacturing plant on

hardened atd naturally aged or hardeied and artifiocially aged

spaclinulise
-

prasonce ol saltpeter on bar surface is checked

of n drop of u.&,{. solution of dipbenylamine in \

;-J‘ll?i

by arplication

—
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gulphuric acid (10 cu” d1stilled water and 25 e “lphurie

a¢id of density l.u&*msu’mu‘] are added to 0.5 e diphionylamin:®

en tha bar surfuco.

After dissolution of diphenylamine the volume of
solution is brought unto 100 emah by adding sulphuriec acid
(Elmsit-r 1.84 pu/en”). Intensive blue colour of the drop of
“mtiﬂﬁ‘in 10=15 sees. lndicates the presence of saltpeter
at that particul ur plhice. After t.u-_;tiug, the drop is romoved
with filter paler and Lhe test portion is thoroughly washed

wth wvater nnd rubbed dry,

S.8s Macrostructure of bars is checked on sectional

pacrotemplates, cut from the shrinkage cavity end of the bar.

S«De Prasonce of large=crystalline border is checkoed
on hardened specimens (teaplates)of thickness 30 mm, minimun,

peant for detormmdning the maerostrusture.

WMille fabrdcating vho macrotemplate, cut fron hot
-
extryded hadond subfectud to hardening, a layer of motpl upto
gl

depth 10 P, winimun 1s recoved,

Wiille fabricatin : the macrotemplate from annealed or

bardenod bar, .lopth of lavur to he removed is not restricted,

S¢10. Microstructure of bars 1s checked on onc
specimen as per wethwd sdopted by the wanufycturins: plant,

'qpprwr}d in tho estublishad orders.
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Ge MAREING, PACh ING, THANSFON.

G6ele Ol bLars of diameter 0 umuws and above the stamp
of 1nspection cupartment of manufacturing plant, and also a

gtazp indicatling slloy pgrade, supply condition and Latch

mmber are stunpode.

Bars ol diaungter less tnan J) mme aTe bound into

pu&lt&, to which a tar, indicatling the above 1listed data,

{18 fas tanad e

6e2e FProservation, packing, transportation, mariking
should correspond to the requirements of WSEL'Q-GH-‘?S-

6eJe wcuch bhuteh of bars should be furnished with a
documant witlch certifies their conformity to the requirements

of this standard , The document should contgln 1

a) name of manulacturing plant;

b) name of cust .serj

¢) alloy grade, metal condition and category of
strangth;

d) Mwuwensions of bars and manufacturing acouracyj

o) bateh numbor;

) net weight ot bateh;

tost results (only maxdwoum r_md minimum values are

indicated for mechanical properties);

L) date of despatchj

1) tids standard nupber,

an customer's request, protocols (or -their coples

. i,
:lhll . le'l' L"#I

Qe de Le
W

C of mochanlepl tests are senW,.
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SALPEIDIX = Ja
WOTATIONS OF L] 000 oeiitg OF 300 PapDies (SHAPE, GHRADS OIF
IMIRIIY OR ATMETWIUN 00 0Y aLb NBATEIQAL COUDTTIOND o
l‘l,l-l-'phi';l-i-p--"l--_-“i-l'--i—1‘-----"--'1-!".'"'-&"--n"l--l-I-'i-
o 34 &
: us o Materiel conidition. ‘ Code Jdenotutionse.
§ (] i y
. i :
i S i
¥ (1) J (2) jL (3)
; ,'1[1”:“] :'-'.U*-;l
.
:.ﬁ.ﬂ.u-.p‘. -:-:'..'-'lt LI":J'LI.mﬂ'lt. lB uﬁ'l mﬂ 9 ‘
- "iw 18 1161 1490 7 }
|
- 1, 1461 1190 8 |
- - - ' 18 1461 1500 ©
01 - - 18 1361 3180 © 4
' Hardened P naturally aged. 18 1361 3131 9
' Hardened and artificlally aged. 18 1361 3132 1
;
% Wl thout lieat treatment, 1f 130l 3390 4
e lardened ond naturally ageds 18 1361 3331 4
Hordened and srtitviclally aged. 18 1361 3332 S
" bk LHOUE T iy ,'_'_t tr".'.':l,t,..l.'hl_'.'ltl 1,3 15'31 2190 B ‘
- "= 18 1561=-3190 1
guinlods 18 1561 3110 7
: Without hReat Croatuent. 18 1561 5190 9
anesled., 18 1561 5110 4
Wlthout hept treatoaits. 18 1561 6390 8 !
Amealoed, 18 1561 6310 J ’
Y
Without hoat treatiwwent, 18 1361 4190 2
gordonod -nd naturally aged. 18 1361 4131 <
Hardwicd mid artiriefally agede 18 1361 4132 3
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without heat treatment, 1§ 1261 120 8
Hardened and naturally aged, 18 1261 1231 8
il thout heat treatment, 18 1261 6190 3
Hardened and naturally aged. 18 1261 6131 3
Wlthout heat treatment, 18 1961 5190 4 -
Hardened wd artificially aged. 18 1961 5132 5
Without heat treatment. 18 1261 4190 6 '
Hardened and artificially aged. 18 1261 4132 7
wWwithout heat treatnent, 18 126{13?0 1
Hardeisd and artificially aged, 1B 1261 4332 2
Without heat treatment, 18 13616190 1
Hardened and artificlially aged. 18 1361 6132 0
without et treatment. 18 1361 8190 7
Hardaned and nrtificially aged. 18 1361 8132 8
Wi thout heait treatuent. 18 1861 180 0
Hardeied and naturally agede 18 1961 1531 0
ul thout heat treatuwant, 18 1961 2530 ?.
annealed. 4 ' 18 1961 2510 1
Hardened and naturally aged. 18 1961 2531 7
Without lhwat troatment, 18 1162 1190 ‘

- W o M 18 1162 1490 1

- "~ 18 1462 1190 2

- W . 18 14€2 1590 3

- . ],!:iiﬂ 3190 3
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(1) [ (2) ! (3)
mememamamumah eyt e e = =y
gred el artiricially aged, 18 1362 3132 7
4033 iLthout heat treatmeit,. 18 1362 90 9
Harduned and naturally aged, 18 1362 3331 1
liardanad =nd artificlally aged. 18 13u2 3332 1
g 2 J4ithout li:at treatment. 18 1562 2190 2
Mad - W 1B 1662 3190 6
' amealed, 18 1662 3110 1
M3 Without Leat treatwent. 18 1562 5190 3
ainenled, 18 1562 6110 9"
Aigo i theul hiept Ereztment, 18 1562 6390 2
annealed. 18 1562 6310 8
AV without heat treatoent, 18 1362 Qlﬁﬂ.?
lardened and naturally aged, 181362 4131 7
Hardaeed and agrtificially aged, 18 1362 4132 8
ol without heat treatment, 18 1202 1290 tE
Hardoned and naturally aged. 18 1262 123] 2
016 .;‘L".J..T:.T: Heatb treatmant. 18 1262 6190 8
Hardened aud naturally aged, 18 1262 6131 8
05 Wlthout hieat treatment. 18 1962 5190 9
Mardened aid ovtificially aged. 18 1962 6132 1
| il thout heat treatment. 13 1262 42190 0
"‘. Hurdened <ud srtificlally aged. 18 1262 4132 1 ‘ -
J =1 ..‘.L. Lhiout sicat trectment, 18 1352-439{) 6 \
-f_ Hardencd wid artificlally ageds 18 1262 4332 7 -
Q AKG, Withoud hert rtreatwent. 18 1362 6190 S \
L . Hardomd . nrtirieially aged, 18 1362 6132 5
*e: AKB b thomt hent troatuent. 18 1362 8190 1
p Hardeno irtivielally azed, 18 1362833 .3 2 1%
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dihont lieat trostwent,
Hardoened wuud nuturylly aged,
Without heat treatuent.
Anoaled.

Hardoned ol naturally aged.

HEXA G0N AL AN Y

W thont haeyt Lreatment,

- "
Hardenced and nutwrally aged.
Hardoned Aand-gpred :'11.;1.111}’ agod,
yilltiout haat troatment.,
Hardened sud noturally aged,
Havdened nd .,1'L;.1'1L:1:.i'1.]r aged.
Without hoat treatmont, b

- "L,

Auionlod,

Mithout lieat trectarnt,
Annegpled.

Without loat treatment,
Arneanled,

M thout heat truatnat,
Hardened and naturglly aged.

Hardaned g artiriclally aged,

e

——

1563
1363
1433
1363

5
9
2510 4
9

:

o
=
[+
™
L W W O &0 o O ™
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o MIOG appiiss 10 standards to be met by anodic coatings on aluminium and aluminium allo

b Is of processing so far as is necessary to ensure correct treatment, .

1t covers three types of coating which are designated according to the anodizing process used:
'TT;y;:l:;r'Sui'phu;ic acid process
- Type 2i Chromic acid process
~ Type 3: Hard anodizing proces. e
Cl'lil'ﬁl‘)' of process will be made according 1w the Design Requirements for the part in guestion, or, i
abscace of noy definitive requircments, the appropriate type from those deseribed in clause 2 shall be chosen,

4 T ‘I o l E
=l BTy 1 / - The foll
1'- _'”mmm g 1 .-Cﬂn.
(@) Type 1: Sulphuric acid process ¥ _.* B )
~ " 'This process is normally suilable for general protective purposes bul its use may be restricted by e ¢
~ siderations noted below and in clause 2(h). . ; o
The process is capable of yielding a range of coating thicknesses on most aluminium alloys, It is
suitable for use on parts containing riveled, lap or folded joints. il
The process shall be siipulated where normal protection is required for aluminium parts used in .o ly
wiih concentrated hydrogen peroxide (HTP) K
Uniess otherwise stated in the specification or coniract governing the manufacture of the part, the o
ing shall be of sulficient thickness (viz. 00003 to 00005 inch) lo pravide protection against
for normal purposes and shall be sealed in a chromate solution, ' .

(6) Type 2: Chromic acul process

| This process yield= -=latively thin coatings (of the order of 00001 inch). 1t is the preferred process fo
treatment of castings of suitable composition (see clause 11(f)) and for providing a bonding surfacel
ilastics materials. F
The process =hali be stipulated whers anodizing is required and one or more of the following cons
tions is paran: yuni;
(i) Minimizing “>ss of fatigue strength due to anodizing. B
(i) Treatment of components containing crevices or small blind holes from which electrolyle may bej
cult 1o remove.
(iii) Detection of flaws by subsequent seepage of the yellow electrolyte. - )
(iv) Treatment of yert= which are to be in contaci or near contact with caplosives, B Lion,
(v) Treatment of inmerial o= than 001 inch thick. ] () The |

(€) Type 3: HNard anoaizing process i ~ sistar

This process may be used to produce harder and thicker coatings than are obtained by Type i or Tyg;
process and o provide greater resistance to abrasion, corrosion and electrical breakdown. If used on pgee AT
liable 1o centact with concentrated hydrogen peroxide (HTP), the electrolyte shall consist of a simpis 4 () Auter
phuric acid solution, }
The coatings are generaily (<001 1o 0003 inch in thickness. The ireatment may reduce the faig

strength, as observed in rotating beam type lests, by about one half. The fatigue strength may largely

restored by sealing the coating in an aqueous dichromate solution, at the cost of some loss of abms i -
resistance. A 5 Ll

3. RELATED SPLCIFICATIONS
Reference is made in this specification to the following:

¥ - Engineering drawing practice R T S COl

B.S. 871, ‘Abrasive papers and cloths for general purposes’ : ; sta
B.S. 1615 : 1961. ‘Anodic oxidation coatings on aluminium’ & o'y

DEF-60, “election and treatment of aluminium base materials for use wilh concent A

iytrogen peroxide (HTP)' B N

DI, 901, wleaning and preparation of metal surfaces’ g
D.7.D, 915, I'rocess for cleaning aluminium and aluminium alloy plating’ ;. e

Reference in this specificition to a British Standard (undated), Defence Specification (without suffix kgl SPEN

or other specification or rocsment, means, in any tender or contract, the edition current at the date of such Iz

der or contract, . e
B.S. Specifications me “¢ cbiained from British Standards Institution, 2 Park Street, London, W.1. | . :
Defence Specifications und D.T.D. Specifications may be obtained from Her Majesty’s Stativnery Office, Yl

House, 1 ingsway, London, W.C.2. i - ‘!ﬂi';l{;mi

i
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DEF-151

DEFINITIONS
. Alurninium. Aluminium and aluminium-based alloys.
{b) dnodic coating. A coating consisting largely of aluminium oxide formed on aluminium by electrochemi-
= al means.
-"{'_1_ aling of anodic coatings. An aqueous treatment applied after anodizing to reduce porosity and absorp-
. livity of the coating, thus enhancing the protection against corrosion.
‘W) Hard anodic coating. A couting having abrasion and wear resistance as a primary characteristic.

¢ INFORMATION TO BE SUPPLIED BY THE PURCHASER

Tie following information shall be given on ihe drawing and/or order:

{a) Composition and form (e.g. cast or wrought) of material of the part

(Bl Type number of anodizing process to be used

£} Untreated areas (if required)*

' {d)Significant areas for hard anodizing (see clause 11 (d))

e Thickness of coating (where appropriate)

{f) Type of sealing (if required)

1 Special conditions of service of the part which may affect the processing, e.g. contact with explosives or
concentrated hydrogen peroxide (HTP) (see clause 6(c))

" (k) Special pgopertiest (if required), e.g. dyeing, refleclivity, electrical resistance.

GENERAL CONDITIONS

{a) Processes other than those described in this specification may be used provided that the process selected
is acceptable to the Design Authority or to the Inspection Authority, as appropriale.

In accordance with B.S. 308, the dimensions stated on the drawing shall be those of the part after anodiz-
ing and any honing or other finishing operation. Anodizing normally produces a growth amounting to
approximately half the thickness of the coating and due allowance, determined by test if necessary,
shall be made when anodizing is specified for close tolerance parts or thin sections.

‘Where parts are to be used in contact with concentrated hydrogen ngcmnidn (HTP), simple sulphuric
‘acid electrolytes only shall be used, Type | or Type 3 as required, and the special conditions of specifica-
tion DEF-60 shall be observed.

The surface finish on parts 1o be anodized for electrical insulation purposes will affect the electrical re-
4 sistance of the coating required. "Vhere this is important it may be necessary to specify a good initial sur-
3 T- e \ face finish, e.g. oceiler than 16 microinches.

:‘m_y 1 :f, -:1‘ Nothing in this specification shall relieve the contractor of his responsibility for the salety of his operations.
“ople 8 (/) Atteation is called to the fact thal anodizing processes may be the subject of claims in patent specifications.

SECTION 2 — PROCESSING REQUIREMENTS

he process 1o be used shall be one described in this specification or accepled under clause 6(a), and the com-
satment scheme shall be subject 1o the agreement of the Inspection Authority.

J."'_i’_ﬁ g

he process, including all preparatory and after-ireatments, shall be operated in conjunction with a schedule
cess control which has been agreed with the Inspection Authority. The complete treatment scheme consists
: - stages which shall follow each other without delay.
| g= i

':? RFACE PREPARATION
4 Al paris shall be cleaned before anodizing in 2ccordance with the requirements of D.T.D. 901. All residues of
$eaaning materials shall be removed before anodizing. T

* It b, SUSPENSION AND JIGGING

uch 1SS pans shall be suspended by such means that zood electrical contact is maintained throughout the treatment.
Sy metallic parts of a suspension device which makes contact with the electrolyte shall be of aluminium or

b e = B

cintraty

T ———— T ——— _?.-

- o —

A requirement for untreated areas involves additional processing and frequently a considerable increase in cost.
405 1615 gives some information on special properties.

hice, Yorl
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titaniu, Suspension devices with spring or screw «oatacts are recommended. Loosely wired suspension as
tised in electroplating si2ll not normally be used. Rigid parts which are too small to be held in jigs may
packed in perforated cauisters of » . .0 um or titunium for anodizing; such canisters shall in -
for maintaning elect~=ai contact between the parts and lhal!ﬂgcrmil adaquate circulation of t clectng
through their interiors. ™arts with flar faces, such as washers, tend (o nest tugether and cannot normally bed
tively treated by this method unless adeguately dispersed by treating them with other paris. Care shall be uj
that parts un ing treatment do not come into contact with the tank, stirier, heating or cooling pipe
cathode plates, as this may cause breakdown of the film and damage 1o the parts, [

ne oo
1. ANODIZING 2
(a) General

The paris 10 be treated shall be immersed in the processing solution and connected as the anode to'L g
able svurce of electricity which, for Type 3 processes, may have an a.c. co L. The cathode matay
solution composition, solution temperature and current density or applied voliage are specific to the
cess used and are detailed below. Oxygen is evolved at the surface of the work during the treatg 3
Where trapping of air o1 oiygen cannot be avoided multiple treatment shall be employed in order
sure complete coating of the part. e
s
(5) Type 1: Suiphuric acid process |
The electrolyte shall consist of a solution of sulphuric acid w
centration of free sulphuric acid in the electrolyle shall be maintained within 10°per cent of the nom
additions of sulphuric acid being made as necessary. Chloride in the electrolyte shall not excesd
equivaleat of 0-20g NaCl per litre and the dissolved aluminium shall not exceed the a L correspon
with the sulphuric acid concentration as shown in Fig. 1. Methods for determining free sulphuric _
chloride and dissolved aluminium are given in A IX A. L
The operational temy. rature of the electrolyte shall not exceed that indicated in Fig. 2.
Tie electrolyte shal oe agitated by air or mechanical means su

ety ihroughout the vat. The electrolyle should be kept clean and
or oiher means.

ithin the range of 90 to 400 g/l. The of

B

flicient i0 maintain a uniform tempefs
free from suspended matter by filkn
The treatment is preferably controll

ed by current density (normally 10 to 15 amp/fi* of muq:"
but may be controlied by voltage. i

Treatment shzii be coifinued for suffcient time to produce the required
The cathode mar=:in] should normally consist of lead or aluminium, ¢

(c. Type 2: Chromic acid process -

() standard process. The electrolyte shall _onsist of a solution containing from 30 1o 100g of ¢ e

i i o the chromic acid shall be not less thap 995 per cent CrO,, Chloride i
electrolytc si:sf ot exces: e equivalent of 0-20g NaCl per litre as determined by the method g
m Appenis A. Su'phaie in the clectrolyte shall not exceed the equivalent of 0-50g Na, 50, per lit
determined by ibe method fiven in Appendiz B. The free chromic acid content determined as in
peadix B shall not be allowed 1o fall below 30g/l. The electrolyte may be regencrated by (he’
of chromic 2ci* nrovided that the total chromium in solution does not exceed 100g/1 calculats
Cr0,. The cperuuona! tempcrature of the electrolyte shall be withig the range 38 to 42°C.
Current shall be applcd s0 that the voltage across th= bath is increased in steps of not rorg,
5 vol's from J w 40 volts in the first 10 minutes, maintained at 40 volis for 20 minutes, grad -
e 30 volts in the next § minutes and maintained at 30 volts for 5 minutes. These times shall be regaq

thickness of coating, "f'

25 minima. E. =
The cathode shall be mild steel or stainless steel in the form of plates, or the tank itself, The ang
cathode area ratio is not critical, but less chromic acid is consumed at the higher ratios. Valueg's
ingfrom 5 : 11010 : | are generally suitable. Where the tank acts as the cathode, the sides and
may, if desired, be posiiv!y, covered by glass or other chemically inert insulating materials,

(ii) Alternative process for castings. The temperature and vollage conditions given in sub-clause i)
be unsuitable for tne anodizing of casti i ini

(d) Type 3: Hard anodizing S

(i) Any suitable electrolyte may be used, e.g. a 10 per cent solution by volume of sulphuric acid in'w
The chloride cont: ~t of the electrolyte shall not exceed the equivalent of 0-20g NaCl per ki B
necessary to ma'a-au a low temperature at the surface of the work and this is normally achi ed
providing a rap’J low of the cooled electrolyte over all surfaces undergoing treatment. The e =CiDigs
15 usually mairtaiasd at a temperature between — 5 and +5°C.

6




; DEF-15]
~ Methods of chemical analysis of g sulphuric acid electrolyte are detailed in Appendix A,
& The cathodes shall consist of lead, carbon or other suitable conducting material which is substantially

~ insoluble in the electrolyte. Good electrical contact (o the cathode must be ensured. Auxiliary cathodes
¥ ‘may be necessary for parts having deep recesses,

* The process may be operated with direct current or with a combination of direct and alternating cur-

. rents. The current density in a typical sulphuric acid electrolyte may vary from about 25 to 400 amp/fe
- depending on the process employed and the alloy being treated: likewise the final voltage may vary

* ' from about 40 10 [20 volts, depending largely on the thickness of coaling required and the alloy,

(i) Conditions of anodizing.  The conditions of anodizing shall be chosen by the anodizer to suit the

. material being treated and the thickness of coating required. Sample paris of the material shall be

. supplied to the anodizer for trials, When a sample has beea hard anodized to the satisfaction of the
i Inspection Authority, the method of the {reatment, i.e. electrolyte, temperatu i

agi .
. lage, uime, suspension and sealing treatment, shall be recorded in dﬂaﬁd the batch then hard ano-
. dized under the same conditions as the sample, .
 Particular attention shall be given 1o maintaining the required degree of agitation. The lemperature
= of the electrolyle, measured under similar conditions to those employed in the approved anodizing
“ ' procedure, shall be within 2 deg C, j.e. + 2°C, of the nominal value.

iil) Hard anodizing may impair the surface finish; surfaces to be treated should ha
., that required on the finished part, unless a final smoothing operation is 10

v obtain sound coatings and 10 reduce possible damage to the coating, edges of parts should be radiused:
= aminimum of 003 inch js recommended,

| vj-ﬁ’hm-. design considerations permit, parts may be hard anodized all over. In other ci

reumstances non-
significant areas may be anodized bi::-m 1 or Type 2 process (unless required to be lef untreated),
This shall be done by one of the following methods:—

Mask with suitable lacquer or wax the surfaces 1o be hard anodized,
Anodize by Type | or Type 2 process.

Remove the masking from the untreated surfaces,

Apply masking to the treajed surfaces,

Finally anodize by Type 3 process.

Remove masking,

Anodize whole part by Type 1 or Type 2 process,
Mask the areas not to be hard anodized,
Strip anodic coating from the unmasked arss,
Finally anodize by Type 3 process,
Remove the masking,
Mask all except significant areas,
Anodize by Type 3 process.
Remove masking,
Mask hard anodized areas,
Anodize by Type 1 or Type 2 process.
Remove the masking,
The following method, which is particularly usef
0-001 inch thick and causes no significant deterioration of the initial T

Mask the surfaces to be hard anodized,

Anodize by Type I process.

Seal in accordance with clause 14(c),

Remove masking.

Anodize by Type 3 process.

() Anodizing of assemblies conltaining metals other tharn alum-ium
Aluminium parts of composite articles containing other metals should preferably be anodized before as-
sembly. Where this is not possible the non-aluz. aium paris shall be masked,

7
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(f) Ayodizing of castings :
Thcﬁmmhuhty of a casting for anodizing, and to some extent the type ol process used, will depa
the alloy.
Note: Type 2 process is preferred because of the innocuous nature of any electrolyte which may be re
in the pores of the casting. Type | process will, however, treat a somewhat wider range of alloys. §
zinc and magnesium contents have no marked effect on the suitability for anodizing bul ceriain}
alloying elements, notably copper, nickel and iron, may cause difficulty. In general, castings conls
more than a lotal ol' 7 per cent of the latter elements or more than 5 per cent copper are unsuitabe
treatment by Type 2 process and castings containing more than 7 per cent copper are unsuitable fo
ment by Type | process. Although the nominal composition of a casting may make it appear l.a
able for anodizing, segregation of the constituents may render it unsuitable. In borderline cases, ¢
of the process at the lowest permissible temperature and voltage, and the use of adequate agi
be important.

Normally Type 2 process shall be used but in some cases Type | process may be used subject 1o th
quirements of clauses 2(a) and 2(b). Where castings are to be impregnated to seal pores this sho
done afier the anod:zing process has been compleled. Surfaces machined after anodizing and im pre
tion shall not be re-gnodized. e

‘(g) Re-anodizing i
Parts which are (o be re-anodized shall have the anodic coating removed before re-treatment. The met
of removal shall be agreed with the Inspection Authority. Mechanical methods shall not involve the i
metallic grit. Chemical methods suitable for most purposes are given in Appendix F. Where lhﬂ 0
sions of parts have to be kept within close limits or where parts of thin section, e.g. less than 001 §
involved, re-anodizing shall only be done with the approval of the Inspection Authority and the st

solution giver in Appendix F _iause 1 shall be used. Where only a portion of the part is to r-
dized, the origizal cuating on the remaining surface may be retained by masking the area. .

12. WASHING - 9
(a) Immediately aftar removal from the anodizing vat all parts shall be washed to remove electrolyte, =

_-(b) Parts which have been anodized by Type 1 process shall be washed thoroughly in clean cﬂld 1
waler.

(¢} Parts winch have been anodized hy Type 2 process other than for flaw detection, dyeing. pamtm; or b
ing shall be washed in clean co!: running water. Unless otherwise agreed by the Inspection Authg
they shall then be immersed tor 10 minutes in distilled or demineralized water adjusted to pH 5518
by the addition of H,SO, or NaOH as necessary and maintained at not less than 96°C. The use o]
bath shall be restricted 1o part: anodized by the Type 2 process. Similar treatment of parts anodize
other processes requires the =z of a separale bath.;Parts anodized for flaw detection purposes nr
which are to be dyed shall be washed in cold water only. For parts anodized for flaw deleciion p
the wash shall be brief in order to avoid removal of the chromic acid from defects. |
Parts anodized as a preparation for bonding or for painting shall be washed in cold water aml
clean hot water at a temperature not exceeding 60°C,

() Particular aitention shall be given to the thorough washing of castings and of parts to be used in cog
or near contact with explosives,

(¢} Where maximum abrasion resistance is required hard anodized parts shall be washed in clean r.'ﬂld
ning water only.

.-.n‘

13. DYEING

Dyeing should normally be done immediately after washing and without allowing the parts to dnr
dyeing the paris shall be washced in clean cold running waier.

14. SEALING

(a) Parts anodized by Tvpe | process, other than those dyed or liable 1o be used in contact with
trated hydrogen ucioxide (HTP) (see clause 6(c)), shall be sealed by immersion in one of the foll

solutions;—
Solution A. Potassium dichromate (K.Crd. § ... we  T0-100g
or Sodiem dichromats (Na.CrO0,2H.O0) .. sk v T0-100g
Sm:llmr parkoiar. {Na,C0O,) St 18g
or Caustic soda (NaOH) ... 13g
Wiiter . e 1 liten
pH (gluss ﬂh'u‘u:l-:‘ wee 00374
or pH (tromo thymol blue) .., v 0374



. DEF-151
Solution B. Potassium dichromate (K.Cr.0.) ... oo 40-60g
o or Sodium dichromate (Na.Cr.0,2H.0) .. v 40-60g
Water 1 litre

pH (glass electrode) ... AN e T e
5 or pH (bromo cresol purple) ... ... .. oo 59-64
' The solutions shall be maintained at not less than 96°C. Parts shall be immersed for 5-10 minutes in solu-
f . tion A or, aliernatively, for the same time as the anodic treatment in Solution B.
~ The pH value of the solution shall be maintained by the addition of chromic acid or caustic
. necessary. Aller sealing, the parts shall be washed in clean cold running water,
" 1b) Parts anodized by Type 2 process and washed in cold water and immersed in hot water as in clause 12(c)
_ - do not require further sealing,
- © | Parts anodized for flaw detection, dyeing. painting or bonding purposes shall not be sealed, |
| 1) Dyed anodized parts and pans anodized by Type | process and required, exceptionally, to retain the
~ nawral anodized colour or 1o aveid contact with chromate solution shall be senled by immersion in
. distilled or demineralized water at not less than 96°C and at pH of 5:5-60 for not less than 10 minutes,
() Sealing of parts anodized by Type 3 process may be carried out by the methods in clause 14(a) or 14(c) if
- required. Some softening of the coating is produced but sealing may largely restore the loss of fatigue
- sirength resulting from hard anodizing.
5 DRYING
& Alter washing, parts anodized for flaw detection shall be allowed to dry naluraily.

| Paris anodized for bonding or painting shall be dried at g lemperature not exceeding 60°C. 4

| Other parts may be dried at a lemperature not exceeding 110°C. Drying by means of chlorinated solvents
ing surface active agents shall not be used.

soda as

SECTION 3 — INSPECTION AND TESTING

Jé. GENERAL

- \a) Processing

4 The processing methods emploved. the process control and (he
AT of the Inspection Authoriy,

18) Frequency of Testing
~ Visual examination shall be applied to all parts. All other tests shall be carried out on not less than 2 per
cent of the parts represented with a minimum of one part per anodizing batch. In exceptional circum-
$1ances, c.g; the treatment of single large paris or large numbers of small parts, the frequency of such
esis may be modified at the discretion of the Inspection Authority. In suitable instances coupon samples
A ol the same material, form (i.e. cast or wrought) and surface finish as the parts concerned may be used.
e ©) Appearance

(DAl similar paris in a batch shall be uniform in appearance but variations
S arise from unsatisfactory processing may be accepiabl

results obtained shall be 1o the satisfaction

in appearance that do not
e. Iridescent coatings are unacceptuble excepl
- N on certain cast alloys anodized by ‘he Type 2 process. N ———— e S
B (ii) The anodic coating shall appear (o be dense and continuous. A powdery ouler layer will not be ace
 able but slight surf
C 8 - cause for rejection.
& b
i g i Continuity of coating :
" @ Sealed anodic coatings, other than Type 2 coatings on alumi
. & Inspection Authority, be subjected 10 the test described in A
®  tinuities shall be obtained,
- 11 PARTS ANODIZED BY TYPE 1 PROCESS
- W (s) Appearance

~All pars, except those which have been dyed and those which are required to relain the natural anodized

. colour or 1o be used in contact with concentrated hydrogen peroxide (HTP), shall have a yellow colour

@ indicating that chromate sealing has been carried out. The colour may be affected by alloying constituents.
1 (8) Dyeing test
& Immediately after washing and drying but before any sealing process, the anodic film shall be such that,
4 when dyed with methyl violet dye, vigorous rubbing with a damp cloth shall not produce any appreci-
& able loss of colour. The dye shail be applied either by using violet endorsing ink on a rubber pad or by

epl-
ace bloom which can be readily removed by a wipe with a dry cloth shall not be

nium-copper alloys, shall, if required by the
ppendix C. No current indications of discon-
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a copying pencil rubbed over the moistened anodized surface, This test shall not be applied to p.l.ru
1o be used in contact with concentrated hy<rogen pcroxur.ln (HTP).- :

(c) Thickness of anodic coatin:

The average thickness of anodic coating in the sealed, or dyed and scaled, condition shall be be
00003 and 00005 inch or such other thickness as is stipulated on the drawing or order. The thid
of coatings to be dyed may be increased to 0-0007 inch. The thickness shall be determined by the ',
given in Appendix D unless specific approval for the use of an alternative method has been pm

Inspection Autharity.
() Dyed parts *

(i) The colour shall match that of an agreed standard or sample, Minor variations in colour shall naf
mally be cause for rejection.

(i) Kesistance to leaching.—~The samples of dyed and sealed anodized parts shall be immersed fg
minutes in a gently boiling solution of 0-1 per cent borax. They shall then show no perceptible
of colour when compared with an untested sample from the same batch of anodized parts. A

(iii) The fastness to light, whca required, shall conform to the requirements of clause 8 of B.S. 1615 <1
(e) Sealed parts

Undyed coatings sealed by the method given in clause 14(c) shall be tested by Method D of BS. I
1961 and shall remain unmarked. The test is not required for other sealed coalings.

(f) Miscellaneous properties
The following methods of test for special properties shall be used:
(i) Abrasion resistunce—Method 0 of BS. 1615 @ 1961 or as agreed with the Inspection Autho
standard of acceptance shall be stated on the drawing or order.
(i) Electrical resistamce—when tested by the method given in Appendix E the breakdown vuhap
not less than 200 volis or such higher value as is stipulated on the drawing or order,
(iit) Aeflectivity—C'anse 9 of B.S. 1615 : 1961.
(iv) Infra-red refleciivity—Clapse 11 of BS. 1615 : 1961,

18. PARTS ANODIZED BY TYPE 2 PROCESS
(a) Appearance

The undyed coating is usually light grey but may be dark grey or black on some alloys and I-'l O

white on some aluminium-magnesium alloys. With the exception given in clause 18(d), Iﬂiﬂ* :

which may occur ai crevicss, blind holes, or at surface porosity in castings, is normally accepial
vided that 152 sizin is nui due to soluble chromic acid.

i) Dyeing test lk ;
Immediately alter washing and drying, but before any sealing process, the anodic film shall be s
// when dyed with methyl violet dye, vigorous rubbing with a damp cloth shall not produce any g

able loss of colonr. The dye shall be applied either by using violet endorsing ink on a rubber pad
copying penci! rubied «ver the moistened anodized sur:ce. A

(¢} Dyed parts shall conform to the requirements of clause 17(d). i
(d) Surfoces to be in contact or near contact with explosives

These zhall be free from yellow stain. Examination for staining shall 1ake place not less I:hm {:'
after anodizing. 3

(e) Electrical resistance

Where specially required, parts may be subjected to the test method given in Appendix E, when -- :
down voltage shall be not less than 50 volis or such other value as may be stipulated on the dl'l _
order.

19. PARTS ANODIZED BY TYPE 3 PROCESS '
(a) Thickness of coating

The thickness shall be not less than that stipulated on the drawing or order and shall be wutnd
method given in A} endix D or h].r any other method acceptable to the Inspection Authority. =

* [y ghoald be noted that y<liow stains of lh]: type may indicate the presence of materinl defects.

10



1l not be applie DEF-151

the drawing or ord

scaled, condition sh

ness shall be determined)
‘ternative method has bekl2: Method 0 of B.S. 1615 : 1961. The standard of seceptance shall be that stated on the draw-

. Winor variations in colon

on resisiance :

1all be carried out by one of the methods given below or by a method agreed with the Inspection

ty. Tests shall be made at one or more positions as specified on the drawing or order.

d1: The surface shall be rubbed two or three times with emery paper or cloth to B.S. 871, Grade
00, using medium finger pressure. The paper or cloth shall not abrade the surface but shall

skid over the surface and shall not show more than a trace of whilening on the surface.

ing or order.

cal resistance

ting shall be tested by the method given in Appendix E. The breakdown voltage shall be not less
[0 volis or such higher figure as may be stipulated on the drawing or order.

i
wodized parts shall be infl
They shall thea show no g AFPENDIX A' i
me bﬂ-lfh nf mmim .- m ﬂf ﬂﬂ.rk “‘d llull‘lllﬁl E”I'J"
uirements of clause § of BI¥ pure reagents and distilled or deionized water shall be used throughout, iy
mric acid 1‘5 i
i1l be fested by Method D} .
ther seuled coatings, Sodium hydroxide I N solution e i)
Thymol blue indicator ... 01 per cent wjv in ethanol TR
: Poiassium fluoride oo wne solid reagent é*u ;
e ;
i 3 - ¢
£reed with the Inspection 3 sy m| sample of the elecirolyte to 250 ml in a calibrated flask. To 10 ml of the diluted sample
: _ 0 ml conical flask, add 90 ml of water, | g of potassium fluoride and 1 ml of thymol blue indicator,
ppendix E the breakdown ¢ the solution with sodium hydroxide (1 N) 1o a permanent blue end-point.
| thie drawing or order, ml be the amount of sodium hydroxide solution required.
alion of resulis
ic acid (wiv) gil = 24:5 4
- Nilric acid 1 N solution
or black on some alloysk godium hydroxide ... .. .. 1N solution
' Even clause 18(d), v Thymol blue indicator ... ws  0¢1 per cent wiv in ethanol
i castings, is normally ¢
. _
a ) ml sample of the electrolyte to 250 ml in a calibrated flask. Add 25 ml of the diluted solu-
. an excess (8 ml) of sodium hydroxide (I N) contained in a 250 ml conical flask. Add 1| ml of
| o-ess, the anodic film shay plye indicator and titrate the solution with nitric acid (1 N) to a yellow end-point.
|10 cloth shall not produgp| be the amount of mitric acid solution required and let A ml be the free acid titre from |
ol endorsing ink on a rubb :
ution of results i
nium (gf) = 18 (B — €) — 45 A ;o
shall take place not lessyy, >
Nitric acid a d* 142 .
Nitric acid wash water ... . diluted nitric acid (1 + 50) :
Silver nitrate 140 per cent w/v solution N

ing or order and shall
1o the Inspection Aut

od given in Appendix E, ¥
ns may be supulated on |

material defects,

]
2 ;
mi of the electrolyte contained in a 300 ml flask add 10 ml nitric acid. Heat the solution to boil- |
, add 50 ml of the silver nitrate and agitate the solution vigorously to coagulate the precipitate.
the silver chloride to settle, filter on a we'ghed Gooch crucible, transferring the precipitate com-
. Wash with hot dilute nitric acid 1 + 350 v/v, dry and weigh. b Er
be the weight of the silver chloride. "

o of results

de (as NaCl) g/l = 41 D.

‘n‘_ is uied here, and subsequently in these appendices for specific gravity.
i

11
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1.

3.

AFPENDIX B
Analysis of chromic acid elecirolyie
Chemically pure reagents and distilled or deionized water shall be used throughout.
Total chromium

(a) Reagents
Diluted sulphuric acid ... {1+ 3)
Ferrous ammonium sulphate ... 01 N solution
Dissolve 80 g ferrous ammonium
sulphate in 600 ml diluted
sulphuric acid (1 +3) and dilute
o 2 litres,
Potassiam dichromate ... 0:1 N solution
Dissolve 9-807 g potassium
dichromate in 500 ml water and
dilute to 2 litres,
Silver nitrale 3 per cent wjv solution
N-phenvlanthranilic acid indicator ... 0-1 per cent
w/v in 01 per cent wjv
8 solution of sodium carbonate.
Amizonium persulphate ... sohid reagent
{h) Procedure

(i) Stamdardization of ferrous ammonium sulphate "
Measure exaciiy 25 ml of potassium dichromate (0-1 N) into a 500 ml conical flask containing 200}
water and 45 m. ditui & sulphuric acid (1 + 3). Add § drops N-phenylanthranilic acid indicator|
titrate with fwious ammonium sulphate (01 N) until the reddish-pnminu turn to green. Towa
the end-point the ferrous ammonium sulphate solution should be a drop-wise allowing a &
ucon:i]s to elapse between additions. Let A ml be the amount of ferrous ammonium sulphaie
guired. . =

(i1} Determination of total ehromium &
Dilute 20 ml of the e'=ctialyte to 250 ml in a calibrated flask. Measure exactly 25 ml of the dil # i
solution into a 500 ml conical flask, containing 150 ml of water and 45 ml of dilute sulphuric 1
{« 4+ 3). Add 10 ml of silver nitrate (3 cent w/v) and 2 g of ammonium persulphate; heaf 88
solutior 1o boiling poinit and boil for minutes, 1o decompose the excess ammonium persulphd® =
Cool to room temperature, add 5 drops of N-phenylanthranilic acid indicator and titrate with fem ;
ammouium sulphate as described in (i) above. ‘{ ik
Let B mi be the amount of ferrous ammonium sulphate required. e

(€} Calculation of resulis

Toial chromiom {as Cr0y) g/l = ——x —
3 A

Fre: (hromic acid (vsee electrolytle)
() Rengent
Sodium czibonate we wie sae 05 N solution e >

(h) Procediire .
To 100 ml of waer ir a 250 ml conical flask add 10 ml of the electrolyte and titrate with sodium carbie
ate (05 N solution) to the first appearance of a distinct permanent turbidity. ;
Let € ml be the amount of sodium carbon: ‘e solution required.

(e) Calculation of resulls !
Free chromi. sad {as Crd,) gfl = 5 C. o

Free chromiec acid iiresh electrolyie)
(&) Reagents
Dilut=d siiphuric acid .. i o
Ferrous amimngen sulphate ... (-} N zolution prepared as
in clause | above
N-phenylanthranilic acid indicator ...  0-1 per cenl wjv
prepared as in clause |1 above

12



i DEF-]5]
b) Procedure
~ Dilute 25 ml of the electrolyte o 250 ml in a

Gilibrated flask. To 45 ml of diluted sulphuric acid (1 + 3)

4 and 200 ml of water contained in g 300 ml conical flask add 50 m] of the diluted electrolyte and § drops
. of I‘g-phmbj:mlhrmilic acid indicator and titrate with ferrous ammonium sulphate as described in clause

1 (B) (i) above,

Let D ml be the amount of lerrous ammonium

A (o) Caleulation of results 5
& D
s 4 chchmmh:auid[u:mlsﬂf- i

Determine as described in Appeadix A,

5 Sulphate

W () Reavers
; Hydrochloric acid, o 1-16

1 Glacial acetic acid

| = Barium chloride ... 10 per cent wiv solution

Ethanol—pure ethanol or sulphur-free methy

o lated spirit.

200 WIS To 100 mi of filtered electrolyte in a 400 m| beaker (squat form) add 10 ml of hydrochloric acid, 25 mi
for andSES  of glacial acetic acid and 20 m| of ethanol and boil the solution gently for 15 minutes (o expel aldehydes
oW and excess ethanol. Dilute 1o about 200 ml and raise the solution 1o boiling point. Add slowly 10 ml of
4 fow barium chloride solution (10 per cent w/fv), boil gently for about 15 minutes and allow the precipitate
“he w38 1o settle overnight,

- Filter the precipitate on a small ashless paper pulp, wash well with warm water and transfer the pulp and

i precipitate to a weighed crucible. Ignite and weigh as barium sulphate.

dilyted@n Lot E be the weight in grammes of the barium sulphate.
rige gond e

‘E"{E} Caleulation of results

el thegss u o= "

sk g Sulphaic (as Na.SO,) g/l = 61 E
' 3

sulphate solution required,

APPENINX C
Low voltage clectrical fest for continuity of anodic coating

= (a) A source of constant voltage 10 volt d.c. supply.
?{b}ﬁ brush type :Iuclmd:u consisting of a freshl ;

Vo

& A curreat flow indicator (i,
"~ {e) A variable resistor, i
S '
i~ Procedure

T W Connect the brush electrode, the d.e.

i
i

i
carbo

source, the indicator, the variable resistor and the pointed probe in

~ series.
[b) Connect the brush electrode and adjust the current (o approximately one ampere,
- Connect the poinied probe to the unodized part,

: () Pass the brush electrode lightly and slowly over the anodized surfoce of the part. Any diamntinui!:r found
~in the coating is indicated by the passage of current,

~ Results
~In all instances, indications of discontinuities in the coating on edges should be diurcgrded unless such edges
i been generously rounded (e.g. 005 inch or m

g ore radius) and smoothed. Ap almost continuous current indi.
vign denoles an unsatisfactory coating due to it being thin and tenuous or loose and powdery,

the contact probe and

,n_-*;;‘- ML ow
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AFPENDIX D "

Method of determining the average thickness of ccating
1. Stripping solution
This shall consist of:
Phosphoric acid (d 1:75) 3-5 per cent v/v
Chromic acid (amalytical reagent) 240 per cent wiv
and shall be used gently boiling.

2. Sample
The sample comprising one or more parts shall have a total anodized surface area of not less than 5
3. Procedure f

Weigh the clean and dried anodized sample to the nearest milligramme and immerse in the stripping soli
until constant weight is attained; this wsually takes not more than 10 minutes. Wash the sample in hot, ditl
water, dry and re-weigh. Complete remuval og the coating should be checked by re-immersion for a further 2§
utes. The loss in weight shall be taken as the weight of the anodic coating.

4. Caleulation 1
W B
T = ¢ ':
44 x4 i
where T = average thickness of anodic coating in inches |
W = W! of anodic coating in grammes . |
and 4 = ace area of anodizing in square inches - -

The formula is based on an assiumed density of 2-7gfem’® for anodic coating scaled in agueous solution. Fod

purpose of Lais specification e thickness of coating shall be taken 1o be that obtained by the above & ? s

stripping anc veloulation. Lo &

|

 F

APPENDIX E i &

Electrical breakdown fest ' au

) d'Thn 1est will not be applied on edges, unless these have been generously rounded, or on wire of less thaa o ,@*l

in diameter. e - L e

S The test will only be applizd o &y czaled anodic coatings except that it may be applied to dry unsealed T 1N |
coatings. )

The test shall be according 1w Method L of B.S. 1615 : 1961 carried out at a relative humidity not exceeds i ‘

per cent. For tests on anodized wire the contact electrode shall be a | in diameter polished hard metal cylindg

APPENDIX F

Stripping solutions for the removal of anodic coatings
1. Preferred solntion

Phosphoric acid {d 1-75) ... 3-5 per cent vv

Chromic acid "3 24) per cent w/v :
Used gently buiimg. .'
2.  Aliernative solutions g
(1) Sulphuric acid (d [-84) ... 15 per cent v/fv '.
Chromic acid (CrQ,) ... 5 per cent wiv- el
Water T T SR P S P i T : ]

Used al aboul 50°C. :

(M) Sulphuric acid (4 1-84) ... b ik 10 per cent vy d

Potassium fluoride 4 per cent wiv

Used at room lemperature. {

(¢) Sulphuric acid (d 1-84) ... 10 per cent v/v 5 BB M |

Hvdrelvoric acid, coramercial (50/60%; HF) ... | per cent v/v ] 1
Used at room lemperature.

Mote Solutions 2(a), (7) =nc () cause slightly greater attack of the basis metal. !

14
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@) as per mgterial caniition 1
without hoeat treatuwent (lot extruded) = denoted

by alloy irade without additionnl symbols (ADO,

e . ADL, MMz, 0TS, AD31 ,AD33, A¥aZ, Al M5,
Al EH' .n.v Ul, ﬂlb, ‘.“9-.}1 ”;-4' Rﬁd-l, Mi H\H, .t
"h' 19:5) 3 qmeﬁ.] ed = M (A3, ‘el m.‘m, 19*&1;
hardensd and naturally aged = T (AD31T, AD33T, AVI, ¢«
D1T, DIGT, 19151, 19251),
* ; IIJI'Iilt‘J'I.ﬂl'i and artificlally aged - T1 (aD31T1, ADIATL,
AVEL, VOST1, AKAT1, AK4-1T1, AK6T1, AK8T1)j
d) as per strensth 3 : -

i uf noraal strength - denoted by grade withoul any
a.dd.lt.lnnnl symbols (DUl, JJ].'I'.', p16, D1ST, VOS5, VasTl, AV, AVIQ,

AKS, aKGT1, AKB, AKHT1),

of high strength = PP (AVPP, AKT1PP, D1PP, DITPP,
P16PP, DIGIFP, VOSPP, VOSTIPP, AKGPP, AKGTIPP, AKBPP, AKHTLPF).

=i ' AN IOTES _ 3 1., DBars without leat treatpment (hot

! extraded) from alusiniwa of grades 4DO, ADL

and alwsinius ailuya of prades Alvs, AMGE,

A3 may be fabricated in annealed condition

11 thelir wmechanicul properties meet the require-

ments set for bars withiput heat treatentes

v, Bars in hardened uwnd naturally
or artiricislly aged condition are fabricated
vith eneter 100 um. maximus, Fabrication of

burs of dimgoter above 100 mm. in hardened,

&7 ) ...L paturslly or artificially aged eondition 1e
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dane vy mitual agrocment betwodn wanufacturer

pnd, cuslomeT

4, Bars of high strangth are

fubricated with diameter not above 3« § s

500 mue = Tound,
1'&} fif e - .5quﬂH' g 4 .

100 mme = hexagonale

2o _ASSORTMENT,

L

5.1. Dimensions of round bars and linear density

‘of 1 1. bar should corraspond to the values riven in table 1.

2,2, Ovality of round bars should ncy lead thelr

dimghsions beyend the toierances oil dlametor,

5,9, Dimensions of squarae bars and linesr density
of 1 m., bar should correspond to the values given in table &,

5,4, Dimenaions of hexagonal bars and linear denslity °

of 1 u. bar should correspond to the values given in table Je

' 5,5, "he opjposito planes of square and hexagonal

bars should ba parallel.

L

lion-parallelism of sides, not exceedinpg the toloerancos

i
on dlgmeter of inscribed circle, is allowed.

2,6, Maxlynun volues of rounding radii of sauare andy

hexagonal bars should corres] and to the values glven 1in

table 4. G- 22|

Al
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Zahle Noa da
.l-'l-I-l"l-l"-.i-I-i-l‘-I-l-'-l‘-'-'-l-t""l'-l—i"'i-l-i-i'-l!:-.lll"l-vr‘p-l""
s Tolerances on bar dia- e~
Nominal ! moter, s, for manufe- ! Cross-goctid Linear density
fdinmatar, y cturdng accuracys y onal areay, i of 1 m. bar,
Hide | : (] : mE‘ : ke/le
| Noruzl (N)! High (P) ‘ ‘.
L T s ~ —
" i "
(1) v (2) - (3) H (4) 2.4 (5) x
; 0.196 0.056
~) +28 L e o]
: 0,233 04081
'l F ? : J 0.335 0.110
‘ T QeSD3 0,143
-‘3153 "0.35 i
J 04636 0.181
10 ; ' 0,785 © 0e224
? - S 0.950 0.271
13 ' 1.131 0e.302
3 loszz 0437 b '
Li 1,639 0.4%9
=070 0443 b
15 ] 1'?6? 0504
16 20011 0.573
17 _ 2, 270 04647
8. - 2518 0.725
= ZeB35 04808
2 I S.142 04895
=2 J.,801 1.083
™ 44155 1.184
]
- -0.84 ~0452 deS 1.289
s 4,809 1,390
f 88 ) 5,309 1.513
o D706 1,632

Y
2l e .
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AL (NK) ; _STANIND 5 Pape W | Wa.of Poges
i Contdesses./=
.u-.q-{'--J----' *---'EES--- -----Eai-.—n]---'E;i-.*.--':-:-*--—.-----.-
'i".l"'l'l"i'i"r"i—-":"-"-'-‘i"‘-'-"-"'- L Rl B Tl Rl bl Bl B R i R L
a2 8,042 - 2,202
Y i 9,079 2,588
a5 ‘ 9,621 2,742
36 10.179 24901
38 114341 3,244
0 =100 -0,62 12,536 3.581
42 13,854 3.949
45 . 15.904' 4,543
46 A d 16,619 _ 44736
a8 18,096 54157
¥ 50 - . 1P.635 5,606
a2 21,237 6,053
55 23,758 871
54 . 26421 748
@ | Y 28,274 84053
=leD =074
65 d3, 183 94457
70 38,485 10,968
75 444179 12, 501
* - 504265 144326
= —
B | Wi 564745 16,272
b » 63,617 18,191
i 95 704882 20,201
' 100 784540 224364
: =1,40 «1,00
106 86500 24,678
110 2 954,033 27,084
i 103,660 294603
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(4)

Contdes la‘"

]-----.--'r’-f'r-

(3)

(1) (SN R MR R e 1
i Ua e e gy g W AR T e MO T SN =TT e s e e

' 105 1224719 31,976
130 132,732 a7.629
135 : 1434139 | 40,795
140 153,938 43,872
145 1 1650130 i+ . 47,062
150 176,715 3 50,804
155 -1.60 i 168,602 83,777
160. 201,062 574303
165 ] 213,825 60940
170 226,980 | 614689
175 240529 604551
160 254,40 724 554
186 2684803 764609
190 283, 529 804806
200 3144150 89,535
210 J 346,361 98,713
20 2,00 . 3804133 108,338
230 415,476 118,411
210 - 425,380 178,931
250 4904874 179,899
260 530,93 151,315
20 5724557 163,178
280 -2450 . 615,752 1754489
290 6604521 18684 349
300 70G.658 01,455

(G 39y




BXTIODED HARS FIROM ALVMIITUM AID

’ GOST  2LIBE=T70

+ HAL (NK :
s ALUMINTUY ALTOYS, Page No. | No. of Feges
2 12
Canmll!'{"
: ll.--""-'-'-"-rl"r"-"-"-'uI‘-"t-m--"-'.—1'1.-;-“.-."."-"":"-'.'-'t'-".-i"
'._.'LJ;L._'__1.‘_{.'1:_}__._:_'L.__'_.t“q‘)___._l._".t‘q;l_-_._._i_t__'_'t_fl "l Bl o
310 754,769 215,109
32 o 804,250 229 4,211
: J0 ; 855,301 ] M A.761
-l 400 - y .
340 o07.922 258,758
30 062,115 274,203
. 30 _ 1017.878 290,095
%70 | 1075.213 06,436
J ?Bﬂ s 3 1134.,118 . 323,201
300 1194.593 " 0,1
400 1256,G40 - 388,142
[ - : = ,
| NOTE _ 3 fars ol diameter above' 300 mm. may be fabricated

-

-
with negative aud positive polerances on dlameter, in
this case the tolerance limit ghould not emuud‘thu
limits, given in table 1,

‘.-'_.'-.- e T e et ] - - -
. e e -
- & - ™ - . I .-. '-‘-.-'—‘ .--'_-.,P. .-.-.-

‘ -
Nomdnal digd Tolerences on dismeter
» GI" - ' o =
' of inseribod circlo, mm,' assesgc- | Linear denally

weter of . s
tnna par 1 for manufacturing ncmwa' SISEAR 70y, OF LA Sty
. €Y. i e . o/
:.1.1':1&, lnkle § i ' :
' Normal (M), Migh (P) s v
i ; | i i
X (1) 3 {2} . (1) 2 (13 % {5}
7 !
0.,49 04140
g
4 0458 ~0436 By 0o 18
O.81 04&91
10
1.00 D.285
(=52 |




e .:.i-ﬁ‘i'-"“; TN H*UITT_UL_I._L.:LH_ oose 2rasu-7¢ |
Rk ) T IR 7S A P |
i 4 Contlesass/=
; -.-.---.-—.*1-.-.-.-.-.'..-. .-.-—.-.-.-1---.-.-.-.---:—.-—.-:-’.-.-.-
S --‘-.-E??-.-.-E-.*.ii‘?.-.-.-5-.-.-‘:‘3!-‘-.-.‘-.-.i:’l.-.-.-
e 1.1. e 1.21 0e345
12 ledd 04410
13 1,69 04482
14 1,96 04559 :
- =(} o 70 - jefl3 i :
il : 1425 | 0.641
16 4,56 06730
17 2489 : 0.824
18 2 de 24 098 1
19 3,61 1e02
o 4400 1,140
=2 4¢84 : : 1,379
. " 5476 1,642
§5 =0.54 ~0472 825 1,781
® : 6476 1,927
2 | SR s
o . 7 o Bk 0,234
v 9400 2,666
= ' ; 1023 2.918
s . 11,96 9,295
I ﬁ i 12,96 v 3 o 604 e
a8 14.44 4.h5
b ‘ 16,00 ‘' 4,560
=-1.00 =0 o G2
by 17.84 . 507
=i 't 19,36 5,518
» 2lele 64031
g “3.08 64566
e ¥5.00 - 74125
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e X uﬂﬂhditpi,“'

e deme e T T T TSt Bl bl el

JRERCETIUNN IO T R R

—_—= e

L

T

- e= a0

i

52 ' i ' 27 04 7.706
85 i 1 i 325 ' .02
& i i ' 33,040 9,587
~DaT4 3 : 4
2 a0 ' i ' 36400 10, 200
=le 20 : ;
65 ' i i , 42425 12,041
70 ' ' , 4D.00 H.ﬂd§ p
: -
2% L i _;l_ 2 e
L 75 SGea = 16.031
R ' ' ' 64.0p 18240
‘ L! L] [ '1000 i "
‘ 85 72,85 *° 20,501
" R | ' 81,00 53,085
{ et 1] G ] ’ L
- T T - S | 100400 28 4 500
I oyl ’ _ 121400 340485
|
I 120 ' ' . 144,00 41,040
L] Ead i
T ' 169,00 48,165
-]-"'m i nl‘m ' ] mﬁ-m ﬁ'ﬂm
150 ' | ‘" 225,20 61,125
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for prratechnic. 5.1-11: 1._:.

- Yida St sndyrif Fattaine t-_mwn and gesambly wunits

The stendarc ut.hu:l;u pmrll tll‘.:l'l'lil:l.]. raguiTament a1

- ts metyl componsnéa _.‘h.nur;nturnd by machining: snd

- cqu atwaping;

=  to compouanty n.ud- ot ﬁlt,-ruhutiznd arsbaptan
Febric ,sheet l‘u.lllll!‘..lﬂﬁ sheet polysaric “ttrms

wehifyctured by cutt.i.nﬁr uﬂ, cutt!.mg w;,pim.{ng;

= to aasambly wolis asnufictured by mhﬂﬁriﬁg . ueldm%g‘s
zg’

riveting. ' R

The Standerd doas net partain £a componants made af

Phyretechnic compounds and pasenbly wiits conteining them,

Scpn lement aty nquiunntt Iir be mpecifiad £n “‘i@“ -
Cotumecie to wigute thw guality an® relieblisty ur cmm-'ﬂ h

end aseambly uri its,

Tauts H-quin% % nt-rhh.

.t 1.‘Hahr.1.a1u mvn --nufmr- =u-pnn£¢ ahd .um nits

should scmgly with’ £ Stmd.ﬂh i‘.n rm- :‘wﬁiutlui far
s

t.hul l.atu.lulh Hu.litr of ldlrlnlwﬁm%hﬁ ~bp nnnrirﬂ& -

e _:_ I: ."' —'l-"'-_u ) ’ o .'. -E; ey
arr "'_rlu o | ...;r" v |m ' a B" - 1" ﬁﬂ B " ._"—1
e Rl Tl e e il SO — ‘*"',,',_ : —ﬂ--u“f_*?é_:
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B ' had

A e iy [ ....—'....--—-.-.--'--o-'-q-'q'r-—_"

1.3, " AeGiiresents te mafal

by accomgenylng davumsnta,
. ,} i

1.1.2. ~If o senge l nt-uﬁ.n used is mot lp-ul.l‘hﬂ bn iulyl
Ilw'unh. Soap onent a -n.d Eimdibly unlts nr be manpfaatured of

-iﬁdh For the mgnu-

iy nng- of presucks tiﬂhnlnn.ln.urv

muﬁﬁg lent, ' -

,-1-3. Rateriale end pe " ng l.l.‘t.ll:.hl dinulﬂ%luhjﬂhd to

8 . 20, 57, BOYV .Egﬂ
va;\*

‘- .mhul.ng .'I.nlp.ut.lnn - _
1.2, _' "Eahargl R.qulr‘-n;ﬁm. .IEI.- cemponanta, _
1.2.1.'.: Componmnt e |hnu.ﬁﬁi.-ﬁ nnuhcl.:unl.:l In coaplimnca uith
the requiremmnts of this stancurd sdidton end t.chl;hnil:-l
dnnuumh #EToves (o the w-hld or et

1e2.2,  Rass withowk ifmet davistione specifiod in deaign:
OoCuERER 1a b rnx::~:'ii§ﬂrn¢-‘.

1.2, 3. Lo wp on it § Hﬂ'y_lu].d hs'jphm-d, dﬂ.ﬁl and degreasad

{11 mecaseiry) berors: pacaniips
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