Annexure A

Vi
Issue No. 01 S
MONITORING INSTRUCTION FOR Rev. No. 02
INSPECTION Date of Issue
18/01/2017
NICKEL POWDER HAPP/QA/SCI/G/028

SPECIFICATION

: CQA (M) 58 FOR ELEMENTAL POWDERS

END USE : FSAPDS PROJECTILES / PREFRAGMENTS
. INSPECTION CHECK TO BE CARRIED OUT ON RECEIPT AT HAPP.
TABLE - A
SL. | CHARACTER SAMPLE
NO ITICS SPECIFICATION / REQUIREMENT SIZE
EACH
1 VISUAL ALL THE CONTAINERS SHOULD BE FREE FROM DAMAGES AND RUPTURES. CONSI;}?NME
EACH CONTAINER OF POWDER SHOULD BE SUBSGRIBED OVER IT THE EACH
2 MARKING LOT/IBATCH/LOT _ NUMBER, TOTAL NO OF CONTAINERS COMPRISING THE | CONSIGNME
BATCH/LOT, DATE OF MANUFACTURE AND NAME OF MANUFAGTURER. NT
1) THE MATERIAL SHOULD BE FILLED IN DOUBLE POLYTHENE FILM BAGS
AND SHOULD BE PACKED N WEATHER TIGHT SEALED AND REINFORGED
STEEL DRUMS HAVING LIFTING RINGS PROVIDED AT SIDES AND TOP.
2) THE DRUM SHOULD BE PACKED IN SEA WORTHY CRATES, WHICH SHOULD
BE STURDY TO WITHSTAND ANY POSSIBLE DAMAGE TO DRUMS DURING EACH
3 PACKING (eSS ENDTING, CONSIGNME
3) EACH DRUM SHOULD BE SUPERSCRIBED WITH MANUFACTURING LOT i
NO., PURCHASE ORDER NO. AND THE DATE OF FINAL SEALING.
4) N CASE THE POLYTHENE FILM BAGS ARE FOUND IN OPEN OR RUPTURED
CONDITION INSIDE THE DRUM, THE POWDER WILL NOT BE
ACGCEPTED.SUCH REJECTED MATERIAL SHOULD BE REPLACED BY THE
SUPPLIER AT NO COST BASIS,
C ‘ 2500 PPM MAX.
s : 10 PPM MAX.
0 : 2000 PPM MAX.
4 CHEMICAL | P : 10 PPM MAX, S SAQAQES
COMPOSITION | Others 10 PPM MAX, e
Sn - 10 PPM MAX,
Sb 10 PPM MAX.
Nickel 99.7 % Min,
APPARENT DENSITY AS PER ASTNI B-
2 PHYSICAL 417.82 0.75 - 0.95 gm /cc. 3SAI!\’AEPRLES
PROPERTIES |"AVERAGE PARTICLE SIZE AS PER
A A 2.6 - 3.3 Microns FSS BATCH/LOT
ONE BLANK SHALL BE PREFARED AS PER SKETCH NO.CGAMEST ANG
COMPACTED, SINTERED AND THEN HEAT-TREATED BY MIXING WITH OTHER
APPROVED POWDERS AS PER APPROVED MANUFACTURING PROCESS 70
EVALUATE PHYSICAL PROPERTIES, LOCATION OF TENSILE SPECIMEN IN THE
BLANK SHALL BE AS PER SKETCH NO. CQAM/88/2 THREE TEST PIECES SHALL
BE MACHINED AS PER SKETCH NO. CQAMI68/3.THE POWDER SHALL BE
ACCEPTED ON SATISFYING MINIMUM REQUIREMENT OF PHYSICAL
PROPERTIES AS MENTIONED BELOW.
DENSITY - 17.12% 0.12 gm/ce
PERFORMANCE | UTS - 850 Mpa min 1 BLANK
7 | CONFORMITY | % EL - 20% min PER
TEST ACCEPTANCE CRITERIA : BATCH /LOT
") IF ONE OUT OF 3 TEST PIECES FAILS, 2 MORE TEST PIECES WILL BE
MACHINED FROM THE ORIGINAL LEFT OVER BLANK AND TESTED. THE
SAMPLE WILL BE CLEARED IF RESULTS ARE SATISFAGTORY IN
RETESTING FOR BOTH THE TEST PIECES.
2)  IF MORE THAN ONE TEST PIECES FAIL IN PCT, THE SAMPLES WILL BE
SENTENCED AS REJECTED (HOWEVER IN CASE OF BULK SUPPLIES, IF
MORE THAN ONE SAMPLE FAILS, A SECOND SET OF TEST PIEGES
SHALL BE PREPARED FROM A NEW BLANK AND ALL THE THREE TEST
PIECES SHOULD PASS FOR THE LOT TO BE ACCEPTED),
ISSUED BY
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: Issue No. 01
MONITORING INSTRUCTION FOR Rev. No. 02
INSPECTION Date of Issue
18/01/2017
NICKEL POWDER HAPP/QA/SC/G/028
FOR NEW SOURCES:

1. APPROVAL OF NEW SOURCE:
The firm shall supply the following information to Quality Assurance Authority for
evaluation:

a) Company Profile.

b) Source & Nature of Raw material.

¢) Process adopted stating the equipments, facilities with respective capacities.

d) Quality Assurance Plan

e) Customer List with address & performance Certificate.

After satisfactory evaluation, the firm shall supply the Pilot sample.

2. Pllot sample :The firm shall initially supply 2 kgs of Nickel powder per bat¢h/lot as Pilot
Sample mentioning Batch /Lot No. and Qty. along with Test Certificates for each
batch/lot indicating Chemical composition, Apparent Density, Average Particle Size.
The firm shall also provide particle size distribution for each batch.

3. Selection of samples : Three representative samples of appropriate weight each from
a different container covering each batch / lot of powder received shall be drawn by the
quality Assurance Officer for the purpose of verifying physical and chemical properties.
Powder samples drawn from the containers shall be sealed in airtight polythene
container and batch / lot No. of with associated details marked on it.

4. On receipt of 2 kgs of pilot sample at HAPP, the same shall be tested for chemical
composition, physical properties and Performance Conformity Test as per Table-A.
Upon getting satisfactory results, the firm shall be given clearance for supply of
placement of developmental initial batch of 100 kgs. Along with the supply, the firm
shall provide all details like batch /lot no., test certificates etc. as done in the case of
pilot sample(.)

5. On receipt of 100 kgs. of developmental initial batch at HAPP, the same shall be
subjected to all the checks and tests as mentioned above in the case of pliot sample.
On satisfactory performance of above, the firm shall be considered as appraved source
for supply of Nickel powder and clearance shall be given for bulk supply.

8. The firm shall supply bulk with necessary test certificates for chemical composition,
apparent density, average particle size and particle size distribution for each batch, for
inspection and clearance of bulk from HAPP.

7. On receipt of Bulk at HAPP, the same shall be tested for chemical composition,
physical properties and Performance Conformity Test as per Table-A. Three samples
per batch/lot will be taken for chemical composition, apparent density, and average
particle size for bulk batch/lot.
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Issue No. 01
MONITORING INSTRUCTION FOR Rev. No. 02
INSPECTION Date of Issue
18/01/2017
NICKEL POWDER HAPP/QA/SC/G/028

FOR APPROVED SOURCES:

1. Pilot sample : The firm shall initially supply 2 kgs of Nickel powder per batch/lot as
Pilot Sample mentioning Batch /Lot No. and Qty. along with Test Certificates for each
‘batch/lot indicating Chemical composition, Apparent Density, Average Particle Size.
The firm shall also provide particle size distribution for each batch.

2. Selection of samples : Three representative samples of appropriate weight each from
a different container covering each batch / lot of powder received shall be drawn by the
quality Assurance Officer for the purpose of verifying physical and chemical properties.
Powder samples drawn from the containers shall be sealed in airtight polythene
container and batch / lot No. of with associated details marked on it.

3. On receipt of 2 kgs of pilot sample at HAPP, the same shall be tested for chemical
composition and physical properties and Performance Conformity Test as per Table-A.
Upon getting satisfactory results, the firm shall be approved for supply of Bulk. The firm
shall supply bulk with complete test certificates for inspection and clearance of bulk
from HAPP.

4. On receipt of Bulk at HAPP, the same shall be tested for chemical composition, physical
properties and Performance Conformity Test as per Table-A. Three samples per
batch/lot will be taken for chemical composition, apparent density, and average particle
size for bulk batch/lot.

il DbCUMENTS TO BE VERIFIED AT HAPP AFTER RECEIPT.

THE SUPPLIER SHALL ENCLOSE FOLLOWING INSPECTION DOCUMENTS ALONG WITH EACH LOT/BATCH OF PILOT
AND BULK SUPPLIES HAVING LINK TO HAPP SUPPLY ORDER REFERENCE AS PER TABLE-B.

TABLE -B
35 INSPECTION DOCUMENTS *

1 CERTIFICATE OF CONFIRMITY CONFIRMING THAT THE NICKEL POWDER HAS BEEN TESTED AND INSPECTED
AND MEETS THE ABOVE MENTIONED TECHNICAL SPECIFICATION SHALL BE FURNISHED SEPARATELY FOR
EACH LOT / BATCH, PILOT AND BULK SUPPLIES HAVING LINK TO HAPP SUPPLY ORDER REFERENCE.

2 PACKING SLIP INDICATING SOURCE, WEIGHT PER DRUM, HAPP SUPPLY ORDER NO., POWDER LOT / BATCH
NO. ETC,

PARTICLE SIZE DISTRIBUTION DATA OF THE POWDER FOR EACH BATCH/ LOT

APPARENT DENSITY AS PER ASTM B-417-82

AVERAGE PARTICLE SIZE AS PER ASTM B-330-82

GAURANTEE / WARRANTY CERTIFICATE.
CERTIFICATE INDICATING DATE OF MANUFACTURE AND SHELF LIFE IF STORED IN ORIGINAL SEALED

~| ® o] | W

PACKING IN AMBIENT CONDITION FOR EACH BATCH / LOT,

*NOTE : HAPP SUPPLY ORDER NQO.-& QUANTITY MUST BE MENTIONED CLEARLY IN ALL THE ABOVE INSPECTION

DOCUMENTS —
7 \ ("\ LA
-
/I st ¥
{BUMIT KUMAR = tj.aHh'st\mQ
AWM / PM WM/E :
MEMBER / M| COMMITTEE \j\ﬁ/ MEMBER / M| COMMITTEE
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NOTE:IN ADDTION TO THE ABOVE SOFT COPIES OF ALL THE CERTIFICATES MENTIONED IN
TABLE - B SHALL BE SENT TO E-MAIL ID’s. happaqa.ofb@ofb.qov.in ,mmhapp.ofb@ofb.qov.in
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CQAM-58:2017

SPECIFICATION FOR GOVERNING SUPPLY OF ELEMENTAL POWDERS
FOR MANUFACTURE OF FSAPDS PROJECTILES

DEPARTMENTAL SPECIFICATION

i FOREWORD

1.4 . This s-p,gciﬁcation has been prep'agrad by Controllerate o Cguaﬁty Assuranca
(Meltale), lchapur in consultation with Defence Metallurgical Laboratory, Hyderahad ard allisd
establishments.

1.2 This specification s aoproved by Controllerate of Qusality Assurance
(Metals), Ministry of Defence (DGQA) and iy mandatory for use in
defence sarvices. The information comlained in this specificaion is rot 1o be

communicated either gitectly or indireclly o press or any petsan not atdhayised o receive G.

1.3 This specification is the property ¢f the Ministry of pefence (DGOA) and
must be returned to the Controller, Controilerate of Quality Assurance
(Metals), tchapur on demand.

1.4 Copies of this egpecificalion can be obtained from e Controller,

Controiierate of Quality Assurance {Metals}, Post - Ichapur
Nawabgan], District — 24 Parganas (North}, West Bengal.

2. Scope and Detjnition

2.1 This specification relates 10 Procurement, Quality Control and Quality Assurance of
Elementatl Powdars i.e. Tungstan (W}, Nickal {Ni), Iron (Fe), Cobalt:(Co), Muotybdenun (Mo}
for manufacturing of FSAPDS projactiles.

22  For the pumose of this specifcation the following expressions shafl have the
meaning as bader.-

a) ~Quality Assurance Authorty' shal mean the Contraller, Controlarale of Quality
Assurance (Metals), Ministry of Defencs (DGGAL, Government of India, £.0. Iehapor-
Nawahganj, Dist 24 Parganas {}orth), West Bengal, Pin -- 743 144,

b} “The Manufacturer shall mean the person or parsons, firm or firms, company or
companies who have contracted to manufacture and supply the elomental powdars for which
this specification appliss.
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c} “The Quality Assurance Oficers® shall mean ke Quélit,y Assurance Officar
nominated by the Controfler, Controlierate of Quality Asswance (Metals), lchapur, for
undertaking the Quality Assurance of the elemental powder.

d) APPARENT DENSITY - 1t is the weight of a unil volume of loose powder expressed
in grams per cubic cenlimster, This characterislic defines the actusl volurme ocoupled by a
mass of lovse powder.

e) PERFORMANCE CONFORMITY TEST ~ This ltesl is cared out to evaluate
Density, UTS and % Elongation of sample prepared by Compaction & Sintering aof elementa
powders in specified proportion. .

fad o3 PeRd
f) AVERAGE PARTICLE SIZE - Expressed in Microns, when tested as per the
specification.

3., Geperal Redquirements

3.1 Manuiacturer shall provide the foliowing when submiting the powders for approval
by the Quality Assurance Authority.

‘a)  Sufficient quantity of powdars as requirad for conducting the tests.

b) Test cattificate for various tesv'ts carlad out by the manufacturer for the powdar
supplied.

*

3.2 Marking Each container of powder shall have subscribed over i the bateh | lot
nimber, total no. of cobtalners t‘omprlsing the batsh / lot; date of menufacture and name of
manufacturer.

33 Packing: - The material should be filled in double polythene film bags and shall be
packed in weather light sealed and reinfcrced steel drume having lifling rings provided at
sides and lop. The drum shall be packed In sea worthy crates, which should be sturdy to
withstand any possible damage fo drums during transit & handling. Each drum shall be super
scribed with manufacturing Lot ne., Purchase Order number and the date of final sealing. In
cese the polythene film bags ars found in open or ruptured condltion inside the drum, the
powdsr will not be accepted. Such rejected material should be replaced by the supplier et no
cost basis.

4,  QUALITY ASSURANCE

44 The slemental powders shall be procured from AMHSP approved / sefisfactory
evaluated SQUrces only.

4,2 Sefestion of Elemental Powder samplas: Thrae represenalive samples of appropriale
welght, each from a different container, covering each batch { lot of powder received shall be
drawn by the Quality Assurance Officer for the purpose of verifyng ph)fslcal and chernical
requirements stipulated in this specification. Powder samples drawn fromi the containers shall

Page § o' 13
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be sealed in alrtight polythene container and bateh / ol no. with assuciated details marked on
i,

4.3 The powder shat! be testad for the following properiies:

4.31  CHEMICAL COMPOSITION

Samples as drawn aLove shall be subjected to chernical analysis By adopting
standard methods for compliance with the requirements of iis specification stipulated 1n
clause 5.1,

4.3.2 - PHYSICAL PROPER'I‘I:SE ‘ T e
X o3 e

4.3.2.1 Each sample as drawn aoove shall be tested for Apparent Density as per ASTM

Designation B - 417- 82 and Average Farlicle size as per ASTM Designation B — 330- 82 for

compliance with the requirement of this specification stipuisied in clavge §.2,

4.3.2.2 Particle size distribution data shali be oblained from the supplier for reference only.

433 PERFORMANCE CONFORMITY TEST

4.3.3.1 Thie lesting is ggp_l_i_c.abl.mo_..p.owﬂars,Vm,gmapnmusddﬂ._aemq source of supply
only, except in case of Tungsten Powder, when the test shall be carried oUt i &l CaEEs" BT
‘suppliers,

4.3.3.2 With the powder remainirg after physical & chemival testing s per clause 4.3.1 &
4.3.2, one blank shall be compected, sintered, heat-treatsd by mixing with other approvec
powders as per approved manufaciuring procedure for carrying out Peformance Gonformity
lest 1o evaluate mechanical properties. Three lest pleces shall be machined as per sketch
No. CQAM /58/1, CQAM /5812 & CQAM/SB/8. The powder shall be accepted on satlsfying
minlmum requirement of physical properties-as stipulated In clause 5.3,

machinat from the

bipleces from a
. e sample shall be
ry in retestir

] : sting for both the tast %S ({lease of clause 6,7,
qred if result is satisfaclory In relesting of all sar ples).

4.3.3.3 If one, oul of 3 lest pleces falls, 2 more tast pleces shall be
originat left over blank an pase of of f

4.3.3.4 I more than ona test pieces fail In PCT, e samples shall be sentenced as rejeciad.
(However, in case of butk supplies If more than one sample falls, a 2* set of tesl pleces shall
be prepared from a new blank and alt the 3 lest pleces should pags for the lot to be
aocepiea). LteRte of dlauso 6.7,até fo of ono:lon Guresponding (gl sample shal bo

44  Powder suppliad by appraved source, H found accaeptable as per clause 431, 4,32
and 4.3.3 shall be approved for manufaciure of FSAPDS arojectilas.

Papge 6 of 13
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§ ACCEPTANCE CRITERIA

5.1  Chenlcal composlition: As per Appendix ‘A’

6.2 -
W’ Ni© | Fe | ‘Mo? | ‘Co’
Apparent [ 2.0 — 4.3 {0.75 - 0,86 126-31 |0.7-1.8 |0.7~1.2
3 Density |gmfccsx | gmice gmfccsy | gmlce gmfce oy
Average 13060 (2.6 33 5.0 -6.0 |20-60 [1.2-1.6
particle |Microns | Microns ‘Microns | Microns | Microns
{slze FSS L |F8s |F8S FS8 FSS
8.3 F CONFORMITY TEST:-
1 [y . Density - 17.12 #0.12gm/ cc
= WyooouTS -850 Mpa min
113} % El . 20 min (GL = 11.35mm)
5.4 DEVIATION |
Following davistions are allowed on dhem!cai Composition and Physical Properties
obtalned on powders supplied by approved sourse only:-
5.4.4  Impurities up to 10% exceeding the maximum limit are aliowsd.
542 OXYGENGC : S GIVEN BELOW ARE ALLOWED
a) 1000 ppm max for- Tungsten Powdars
f It':) 2000 ppm max for Nickel Powder”
c) 5500 ppm max for Cobalt Powder 7
& d) 1600 ppm max for Molybdenum Powder!

8) 2000 ppm max for iron Powder

5.4.3 Apparent denslty value of £ 10% of specified valuo aré allowed. ~

POWDERS FROM NEW
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6.1 Tne Firm shail supply the following information 1o Quality Assurance Autnarity for
evaluaiion.

a) Company profile

b) Sourse & Nature of Raw Matarial

c} Process adopted stating the equipments, facliities with respsclive
capacities

d) Quality Assurance Flan

e) Customaer t s with address & Perfarmance Certificate

- 6.2 After setisfactory ‘evalustion, the firn shall supply the Pilot sample_e;s par clause
LR '.‘:'.’S ol

6.2.1

6.2.1 A powder sample as mentioned below representing a homogericous lot shall be
provided by the manufacturer as a Pilot sample for approval by AHSP / Resident QAQ.

Tungsten Powder - 12 Kg
Nic«el, Iron, Cobalt, Molybdenum Powder - 2 Kg

6.2.2 The pilot sample shall be tasted as per clauses 4.3.1, 4.3.2 & 4.3.3 for ils Chemicatl
Composition; Physical Properties & Performance Conformity Test.

6.3  On getting satisfaclary resulls en Pilot sample, Quality Assursnce. Authority shall glve
clearance for placement of Developmeant Order. /

A peoo-ded e LRAHELD [ Lebs Nie .covﬁ}[ amn /e f TL{ Vol 4 gl Loseely

aG A Development Order for Approval of Elemental Powder fratn New Source shall ba

“Placed for the following quantity:- i
iy Tungsten Powdar - 2MT
i) Nickel Powder - 100 Kg
ili) Iron Powder - 100 Kg
iv}  Cobalt Powder - 3Kg
v}  Molybdenum Powder -~ §Kg

6.5 The powders received as per c.ause 6.4 shall be tested for its Chemizal compasition,
Physical Properties and Performance Conformity Test as per clause 4.3.1, 4.3.2 & 4.3.3
Tespectively. On getling satisfactory results of these tests, these five powders (W, NI, Fe, Co
& Ma) and lts suppliers shall be approved for supply o such powdér.

6.5.1  Tungsten powder (only) supp-led by new source, if found scceptable as psr 4.31,
432 & 433 shal be subjecled to Type testing as osr the requirements of
CQA{A)PSIGE/183(s) for Shot 128mm FSAPDS or Appendix 'C' & Appendix ‘B' lo CQA(A).
Spacification CQA{A) -- 5708 for Shot 120mm FSAPES i.e. 5 No. each for Penetration preof
(SNT & TNT) & one serles of 8 No. for conslstency at + §5°C.

Howevar, rosults of the Type testing will be recorded for information and shall not be

linked with the acceptanco of Tungsten Powder. In case of fallure. In Type testing, a joint

nvesiigation by HAPP & SQAE (A}, HAPP 1o find out the root causes of fallure and remadial
measure to be undertaken based on outcome of joint investigation, and  be implemanted
wilkin a period of one / two months.
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6.6 o bulk shafl be tested as por clause 42 & 4,3

6.7  -In case the tirm suppligs bulic directly without pilot, the samples shatl be_pslected
fromu the bulk and the test shailfbe saried oul as given Bdfow ; - . '

Three samples shall be selected from each ton of powder supplied. These samples
shall be lasled as per clauses 4.3.1, 4.3.2 and 4.3,3 {or its Chetnical Composition, Physical
Properiles & Padormance Conformily Test. On acceptance of (est results, ol supplied will be
cleared for Type teet. For ype tasting samples will be setected from sach ton of powder
(Tungsten) supplied and shall Ba subjociad 10 lest as per clause 6.5.1 and on gelting

salislectory renifie on lype tesling, the powder & Its supplier shall be approved for supply of
such powder, :

6.8 The naw source approved as above shall be considered as approved source, uniess

there is u lirak of more than five years elther in supply of powder or in praduction of powde:
at the manufacturet's facility. — :
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POWDER COMPOSIT 1ON

APPENDIX — ‘A’

POWDER _SHALL CONFORM TQO THE _FOLLOWING

COMPOSITION: -

POWDER T W | Ni% | Co% | Fe% [Mo% | Ca AU [ Mg | KeNa |
Cenin | min | min | w8 | min | ppm | ppmi) pPm | ppm
Eas. e i || emax | mex | max | max |
Tungsten 99.9 - TR N (e |40 20 16 | 30
Nickel ISRET [ [0 V. = > I = -3 n
Cobalt . 99.7 - . 280 | 50 | 125 | -~
Tors | = 1 < 1. .- 99.5 120 R
Malybdenum - | - & ° . 999 | S0 { - . _1 -
- o ] B Mol 3
| POWDER . Cu | Mn T8n T As 8 | T [ B | Si | C
" ppm | ppm | ppm | ppm  ppm | ppm | PPM ppm | ppm
L . max max max maXx max max max max max
Tungsten__ | 20 | 15 | 20 } 40 | e .o - 10 | 40 | 40 )
 Nickel ¥, = 1 & 10 - 10 - - . 25600
Cobalt ' 100 | 50 } 400 - - - - . 400
Iron RgL Ll 50 - x| - : - . 500
‘Molybdenum - | _* 30 Mo = 20 N 100 |
; | 5 L | L S
FOWHER | 8 |0 | Na | P | Cr |Pb ) Zn I "Ag | Total spacified
ppm| ppm | ppm | ppm| pp |ppm| ppm) ppm impuritles
max | max | max | max m maxi max | max
- ' | max . ‘
Tungsten | 10 | 750 - 10 . - - - Not to exceed
i _ ! 0:10%
Nickel ' 40 | 2000 - ]l - - - - Not to exceed
o _ 0,40%
Cobalt 50 | 5000 | 100 | 50 | 50 g i 50 100 | Not to exceed
‘ -l 0.60%
Iron 10 | 2000 | - 10 | 150 | 10 - - Not to exceed
} IR S SR ! 0.25% A
Molybdenum| 10 | 1000 - - 50 | 20 - l - Not to exceed
e 0.10%
Page 10 of 13
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