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Specification for Electroless Nickel Boron Nitride Coating
(Specn  No : ARDE/SA/2016/Coatingl02}

1.       FOREWORD
This   specification   has   been   prepared   by   ARDE   Pune,   for   coating   on
5.56x30mm     Joint     Venture     Protective     Carbine     components     and     its
accessories.
Coatings  are  generally  applied  on  the  Small  Arms  weapon  components  to
improve   their   aesthetics,   wear   resistance,    corrosion   resistance   &   dry
lubrication properties. The dry lubrication    prevents sticking of sand and dust
to the  weapon  components  especially  in  the  desert  area,  due  to  which  the
performance  of the weapon  imp+oves,  i.e.   number of stoppages  reduces to
minimum because of non stickjn,g of sand and dust particles in the weapon's
functional  a\rea  i.e.  Trigger \mechanism,  Bolt,  etc,    Subsequently the  routine
maintenance of weapon is al`so reduced to a great extent; hence reduction  in

`      maintenance cost & time is possible.

2.       SCOPE:
This   specification   gove\rns   the   specific   requirement   of   coating,   quality
assurance  and  acceptance  of finalised  coating  on  JVPC  components  &  its
accessories.

2.1     Quality Assurance Authority for the  item  covered  in the specification  is
ARDE,  Pune. Any query re],ating to this speeffi`ca-tjon shallc be referred to
The Director, ARDE or the agency du`Iy authorJLzed to act on his behalf.

3.      RELATED spEcrF[cATloNs
This specification is to be read in conjunction with the drawings quoted  in the
contract / tender.

3.1     Whenever a  reference  is  made to any document  in  this speci`fication  jt
shou\Id be taken as a general guide to workmanshj'p and fini\sh and  not
as a guide for dimensioning.  The refere'nces of document/ specification
should conform to the latest edition of the documents unless otherwise
stated.

4.       MAN`UFACTU RE
The  dimension  and  the  form  of the  store  and  its  compo'nents  are  to  be  in
conformity  with  the  drawings   used.   The  coating  developer/  manufacturer
should prepare process schedul.e which is to be followed for the manufacture
of Store.  Any subsequent change  in  process  schedule  should  be  notified  to
the. Tendering agency/ ARDE  Pune  in  advance  in writing.  In  process Quality
control  methodology  shall  be  submitted  to  ARDE  in  advance.   Developer/
Manufacturer/  Plater  will  also  submit  all  aspects  of  process  to  Tendering
agency/ ARDE and will obtain concurrence.                     '``
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4.1     Neither the  comp!eteci  store  nor any component  part shall  be  aiterecl  or
rectified   in   any  way   not  provided   for  in   the  drawing   or  specification
without prior sanction  of ARDE  PLlne.

4.2    No   mechanical  work,   heat  treatment  or  other  operation   which   may
modify the  physical  properties  of the  material  will  be  carried  out after  it
has been submitted to the tests unless authorized by ARDE Pune.

4.3     Coating   Material:   Nipoderm  400   (combination   of  Nipoderm   300   and
Njslip 25 Surface Technology lnc make) or Nickel  Boron  Nitride (NiBN)

5.      TESTS RELATED TO PROCESS
The tests to be carried out are given below.

5.1     HARDNESS OF COATING

Hardness of coating will  be che\cked  on  test pjeee of 1.Omm,  C45  steel
sheet  (and  components  if  required)  in  a  production  batch.  The  batch
size  will  be  of qty  10  JVPC  components  and/o`/r  15.0  magazines.    The
size of test piece will be 25 mm x 50mm.

Hardness  value   of  the  test  pieces   shall   be  as   per  Table  -1.   The
hardness  of  the  coating  will  be  measured  by  micro  hardness  testing
machine.  If the hardness of test piece found not within  specified value,
the manufacturer has to verify his process and fake corrective actions to
achieve the specified hardness before unidertaki\ng the batch production.

5.2    THICKNESS OF COATING.

The thiekness Of the coating shall be as per Table -1. The thickness of
coating  vwhl  be  checked  by  manufactu,far  /  plater  on  test  piece  (and
components  if requj,red).  It will  be ensured tha`t NI-BN  coati`ng thickness
shall\ not be deviated from the specified value.

5.3    SURFACE ROUGHNESS

The  surface  roughness  value  (Ra)  of finished components shall  be  as
per table 1. The surface ro,ughness val.ue shall be checked on test piece
(and  components  if required).  The  instrument perffromefer or any other
suitable instrument will be used for such test.

5.4    WEAR RESISTANCE TEST
The test will be carried out on test piece used for hardness test. The test
will be carried out as pertable -1.            ,3
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6.       VISUALINSPECTION
A!!   coatecl   finished   components   (JVPC   and   accessories)   wi!i   be   visua!iy
inspected   The   surface   of  coated   components   will   be   free   from   flaking
blisters,  and  uncoated  areas.  The colour and  lustrous  surface  of coating  wiii
also be visually inspected. The defects are stated at Table -2.

6.1     Areas  not  required  to  be  coated  shall  not  show  generally  any  sign  of
chemical attack and shall be free from coating.

7.       RECOATING
The recoating  of JVPC components and accessories for one time is allowed
for defects stated  at Table -1.  Recoated JVPC components and accessories
should  be  labelled  suitably for traceability.  The  recoated  components  will  be     ~qfty_.
subjected to all tests specified in 'this specification.

8.       DIMENSIONAL INSPECTION
Coated finished components will be examined for dimensions as per the
QAPs of the respective components

9.       QUALITYASSURANCE
ARDE officer or officer of the nominated Production pertner will have access
at all  times to  all' department  a-f processing  p,lan-t which  are  concerned with
the production  and storage of the materials,  components under the order at
works  e/ither of the manufacturer or sub  manufacturer and shall  arrange for
quality  assurance  to  be  carried  out  by  his  representatives  as  he  considers
necessary.

9.1     Before  proceeding  with  the  process  of  coating,  all`  materi,?Is  shall  be
inspected and accepted by ARDE officers or the officer dep`uted by him
in  batches.  Each  bateh  sha»  con`tatn  a  quantity  of  material  preptared
u'nder  unifo,rm  conditions  i,rfu  rasp,e.ct  of compositi`on  and  manufactu,ring
proces`s.  The  manufacturer  schal\l  nQ,t  use  any  material  or  component
until  it  has  been  accepted; for  its  purpose  by  ARDE  officer  or  officer
deputed by ARDE or Produetion agency.

10.    SuBMISSION AND QUALITY ASSURANCE
The   manufacturer  is  expected  to  submit  for  QA,   only  satisfactory  JVPC
components    and    accessories    and    shall    be    required    to    assume   full
responsibility for  unsatisfactorily  coated  JVPC  components  and  accessories
submitted for QA.

10.1   lf a  batch  of coated JVPC  components submitted to ARDE officer or to
the   officer  deputed   by  ARDE   found   deviated   from   the   drawings   /
specification, the whole,`,batch may be rejected.
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11.     RESUBMISSION OF REJECTED BATCHES,
+   Rej.ected    batches   shai!   be   resubmitted   with    approval   of   ARDE   officer,.I

Nominated    production    agency,    where    resubmission    is    permitted,    The
manufacturer   will    repair   or   remove   the    defects   for   which    the    JVPC
components   and   accessories   were   rejected   and   then   the   same  will   be
submitted.

12.     METHOD OF QUALITY ASSURANCE
The  manufacturer shall  maintain  and  provide  an  effective Quality Assurance
system   acceptable  to  ARDE/  Nominated   Production   agency.  The  written
description  of the  system  will  considered  acceptable  when  it  provides  the
quality assurance required by this specification. The results of all examination
and  test  performed  under  this  QA  system  will  be  made  available  to  ARDE
officer    or   to    the    officer   of   the    Nominated    Producti'on    agency.    The
manufacturer   shall    notify   and   obtain   approval   from   ARDE/   Nominated
Production  agency for any  changes to the degree  Of assurance  required  by
this specification on other documents referred to therein.

12.1  ln  case  of  disputes  about  the  quality  assurance  characteristics  of the
item the verdict of ARDE officer will be final and binding.

ffiee

13.    ACCEPTANCE / SENTENCING
i)  ARDE reserve the right to reject any coatings on JVPC components

and accessories during quarify assurance which does not satisfy the
requirement of drawing / specification.

ij) JVPC  components  and  its  accessories  supplied  by  AFtDE/  JVPC
manufacturer will be coated and accepted by ARDE to be delivered
in proper packing by vendor.



Table -1

Tests

Feature

Hardness  test
testing method.
Requirement..
hardnes

/ Requirement

by  Micro  hardness

Average    micro

Location Sentencing

To    be  tested  on If    failed    to    meet
test   pieces    (and  i  requirement  Recoat

if i  the                      batch.

11' ();:rg::S:v°tmt,::mtue::%,::ensoss|::]':
i required)                   i gr°e:8:nents  b,oV:E:

test piece below 500 HV I Piston       extension,
Hardness  should  be  within  500  to S[id,er,cocking   handl:'ji: )bede-coatedbeforere-coating.
1200 HV

3

Coatlng thlckness to be measured To    be  tested  on lf   failed    to    meet
by XRF*/ suitable method. test   pieces   (and requirement FtecoatIRequ/remenf..   0.010   +;-o.oo2   mm   to components         ifrequired) the batch.
0.020+/-o.oo2 mm
* X-Ra   Fluorescence)Surfaceroughness

4

To    be  tested  on lf   failed    to    meetReq uirement:          The          surface test pieces reqJui'rement Recoa{thebatch.
roughness  vaiJue  s\h®uld\  be  sirmjlar
to substrate/base  in,ateria,l` or be,tier
after coatjn   .We`arresistance as per ASTM  G65

To    be  tested  on If    fai'led    to    meet
NormalL load:  1  kg, test pieces7} req\ujrement:  Checktheprocessan`dthecoatingthicknessonsamplepiecetobecheckedonoppositesides.
Requirement:     Nun,ber     of     disc
rotatjoLns  looo mjnjmum.

fi`¥rtyfa
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TABLE -2

VISUAL INSPECTION

Defects Location on
coated

component

Sentencing

cut  marks11.i)

jlio;::i;:::r:r:::Kr:;ce#:::trsmmair:K:e; rnt'resuITace              (        Accept         )
i

allowed.
I'2. I  Uneven colour and dullness. Entire surface I          Accept.

3. BIisters Entire surface Reject

4. Peeling/flaking of coating Entire surface Reject

5. Insufficient    coating/    surface Entire surface Recoat the
left uncoated.     " component.!             Note:  No coating permitted inside Barrel Bore and Gas BIock.

7



ocn
C)

EEi

0u8)I0<

+a--

16_+z el   _

961_



a              i               co              I               u                              a              i               u                              L

cOr+®Ln

>! E3 acOaa±5

I=i

a=I.-i!

=ca=EE]OQeeaHZI

aa-C=EE¢-

:i==±-=:

cOr\-,roLr)

8!-----
lJ

an=I.LJ+IL|a

cELJJa=IZ|JZ->atEa !!!:i                  ii=:::::;:;:::::iui;

t4J-a+LJJf3i

LLJa£ILaIuZLJ==

Z Z cO a:!i:=;:i;€:i!ii::ii;i:i=a-OlJ0t-n NaCJa==-+

E!±E= E¥-

: EE-
-+E

i-i

LOcaZ ¥ I

in

=a a9 ==aC4

- t.|J-

rut+ Cu-==

ife!i
a-5:

E5a±

i;i B: E

Lr!

q

t = ta r ±ca_i*Th --aac----mm--*-a-`m"

-_ru--+•=

=83=±

FI-_¥           .-n`R
`!.\

i-1I?-              ,.

Ct)

:if'-I:`<J~-...,\`.I.

\If-.

cOfu-

-A

S

-

¥3L

-=•=-=-E-t4!0=i>i-
EE:: r+\

ru-ii

!g

LL'ca=®-Fa¥;i::+gg
t6ock<¥,+.

i
®`
S1

a                                                                               i               i                i                i                i                                  i                i
iL

a                             ca                             -                             c=                             u
-



-,-..!...,,,-',,`.,,,

a 0+6 9 i

I

g`0+7 P i

"go+£.i 1-ee

8O+z'i8         _        i

'f

z.a-i.Ii --. _
QG



i

rti
C3

+

C3¢
CV


